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Has an Important Place 
in Production 


The Prest-O-Lite Process of oxy-acetylene 
welding and cutting has demonstrated its splen- 
did utility as a production process in the manu- 


facture of thousands of metal products. 

The strength of the oxy-acetylene weld, the speed, 
adaptability and economy of the process—all point 
the way to even greater possibilities of profitable use 
in manufacturing fields. 

Oxy-acetylene welding is replacing riveted, threaded 
and brazed joints with better, stronger and neater 
unions at less cost. It is cutting down expensive ma- 
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chine work—doing away with countless bolts, nuts, 
washers, cotter pins, dowels, flanges, etc. 

Older methods, wasteful of time, money, and mate- 
rials are rapidly giving way to this efficient process. 

This process is vital to the profitable manufacture of 
your metal product. 

Let us point out the economies and advantages 
made possible to you. 


The Prest-O-Lite Company, Inc. 
The World’s Largest Makers of Dissolved Acetylene. « 
U. S. Main Office and Factory, 851 Speedway, Indianapolis, Ind. 
Canadian General Office, Toronto, Ontario. 
55 Branches and Charging Plants. 


Rest L 


* Alphabetical Index to Advertisers and Buyers’ Index, Page 4. 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 
Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- | 
tions to portable units for emergency and field use. Because of the scientific 
| . accuracy and exactness of design—high quality materials and the mechanical | 
4 . perfection of construction and workmanship, OXWELD EQUIPMENT will | 
) produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 
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Oxweld Supplies are made up in accordance with the formulae of our metallur- 
. \ gists—tested by analysis in our laboratory and their merits tested out and 
; proven by our expert welders in actual shop practice. We guarantee 
OXWELD SUPPLIES, when used by competent welders, to produce better 
results than any others known to the art today. 
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Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- | 
pective purchaser of OXWELD APPARATUS, to determine the most eco-~ } 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 
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Oxweld Acetylene Company 


CHICAGO \ 
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\ 36th St. and Jasper Place q 





N 6460-680 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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THE WELDING ENGINEER 


IMPERIAL 


LEAD-BURNING OUTFIT TS 


Safe, Simple 
Efficient 
Economical 










burning quickly and efficiently. 


gases you wish to use: No. 2 


and oxygen. 





We also manufac- 
ture a full line of 
the well-known Im- 
perial Oxy-Acetylene 
Cutting and Welding 
Equipment, which 
will weld anything 
in metal and cut 
anything in wrought 
iron or steel. 


connections are 











This outfit enables you to burn storage battery plates and do other’custom lead 
Four styles are furnished, depending upon the 
0, for acetylene and oxygen; No. 21, for oxygen and 
hydrogen; No. 22, for hydrogen and compressed air; No. 24, for illumimating gas 


The apparatus is adapted to nearly every condition of the shop, at min- 
imum cost, insuring the greatest possible safety. 
torch which produces a needle point flame best adapted to the purpose, 
together with gas regulating equipment. 
acetylene welding outfit, the lead burning torch 


all you need to buy. 


Send for descriptive literature 


IMPERIAL BRASS MFC. CO. 


It consists of a small 


If you already have an oxy- 


, bench block, hose and 


containing valuable data. 


CHICAGO, ILL. 












“Fyber-Weld” Industrial Goggle 


Easy-Flexi 
ble Center 


The Welder’s Delight—Made of fibre—an abso- 
lute Non-conductor of Heat. Light and durable. 
No. §10. Fitted with Our Famous Essentialite Lenses 
the exact glass for protecting the delicate organism of 
sight against Ultra-Violet and Infra Red rays. 
Price $3.00 per pair. 
No. 510. Fitted with Smoke Green Lenses. 
Price $2.00 per pair. 





Fyber Spectacle 
No. 511. Fitted with 


Smoke Green 
Lenses. $1.00 per 
pair. 


No. 511. Fitted with 
“Bssen tialite” 
Lenses. $1.50 per 
pair. 


Manufactured exclusively by 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. 





Chicago, Illinois 


| 
| 
| 
— 





PREHEATING 
TORCHES and 
BURNERS 


Reduce 


Expense 
and 
iMake 
elding 

a Success 


HAUCK 













Plate 110—Hauck No. 7 Portable Kerosene 
Burner brazing axle into differential housing 


For Brazing, they turn out 
better work than is possible 
with a welding torch. 


Ask for Free Book 77W 
HOW and WHY to Weld and Braze 


HAUCK MFG. CO., Brooklyn,N. Y. 
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of the United States. 


Buyers’ Index 


7eaders of Ohe Welding Sngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufactur ers 








ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc. 

Universal Oxygen Co. 


ACETYLENE CYLINDERS 
Janney-Steinmetz Co. 


ACETYLENE GENERATORS 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
The Harris Calorific Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


ALUMINUM FILLER RODS 
American Welding Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Mach. Co. 
United States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


ALUMINUM FLUX 
American Welding Co 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


ALUMINUM SOLDER 
So. Luminum Mfg. & Eng. Co 
Vulean Process Co, 


ANNEALING FURNACES 
Buffalo Denta! Mfg. C 
Universal Oxygen Co 


APRONS (Asbestos) 


ASBESTOS GLOVES 
Mikesell Bros. Co. 
Vulcan Process Co. 


ASBESTOS SHEET PAPER 
Davis-Bournonville Co. 
Mikesell Bros. Co. 
pee Acetylene Co. 

sepers or Oxy-Acetylene ee Co. 

United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


BLOW TORCHES (Acetylene) 
American Welding Co. 
Bermo Welding Buegvates Co. 
Buffalo Dental Mfg. 
Hauck Mfg. Co. 
The Alexander Milburn Co. 
The Prest-O-Lite Co. 
Vulean Process Co. 


BOOKS (Relating to Welding) 
The Welding Engineer 


BRASS AND BRONZE FLUX 
American areas Co 
Hauck AY 
Bermo W ‘aing Apparatus Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
United States Welding Co. 
paves TS Ca. 

rior "Oxy-Acetylene Machine Co. 

Superior Oxygen Co. 
Vulcan HL. Co. 


BRASS SPELTER WIRE 
Universal Oxygen Co. 
Vulean Process Co. 


BRAZING OUTFITS 
Buffalo Dental Mfg. 

Hauck Mfg. Co. 

Superior Oxy-Acetylene Machine Co. 


BRONZE FILLER RODS 
Hauck Mfg. Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 


CARBON REMOVING TORCHES 
American Welding Co 
The Bastian-Blessing Co. 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Ideal Bronze Co. 
General Welding & Equipment Co. 
The Harris Calorific Co. 
Henderson-Willis Welding & Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer & Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Mach. Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


CAST IRON FILLER RODS AND FLUX 
American Welding Co. 
Bermo Welding Apparatus Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Su or Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


CRANES (Portable) 
Squire-Cogswell Co. 


ELECTRIC ARC WELDING OUTFITS 
The Lincoln Electric Co. 
Westinghouse Electric & Mfg. Co. 
General Electric Co. 


ELECTROLYTIC OXYGEN PLANTS 
Universal Oxygen Co. 
Vulean Process Co. 


FILLER RODS (Aluminum) 
American Welding Co. 
Bierman-Everett Fdy. Co. 
Hauck Mfg. Co. 

United States Welding Co. 
The Prest-O-Lite Co. 
Vulean Process Co. 


FILLER RODS (Swedish Iron) 
American Welding Co. 
Bierman-Everett Fdy. Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene ~ 

The Prest-O-Lite 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

Vulean Process Co. 


FILLER RODS (Tobin Bronze) 
American Welding Co. 
Bermo Welding Apparatus Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournon 


jperior Oxy-Acetylene Machine Co. 
Vulcan Process Co. 


United States Welding Co 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 
American Welding Co. 
Bermo Welding Apparatus Co 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co 
Universal Oxygen Co. 
Vulean Process Co. 


FIREPROOF PLASTIC 
Bermo Welding Apparatus Co 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg. Co 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co. 
Universal Oxygen Co. 


GASOLINE em ae a FURNACES 
Buffalo Dental Mfg. 
Hauck Mfg. Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Vulcan Process Co. 


GLOVES (Welders Asbestos) 
Davis-Bournonville Co. 
Mikesell Bros. Co. 

Vulcan Process Co. 


GOGGLES 
William C. Adams. 
Chicago Eye Shield Co. 
F. A. Hardy & Co. 
Vulean Process Co. 


GRINDING MACHINES 
Squire-Cogswell Co. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 


HOSE (Oxygen and Acetylene) 
American Welding Co. 
Bermo Welding Apparatus Co 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior or 7 ge gg Machine Co 
The Prest ‘0. 
United States Welding Co. 
Universal Oxygen Co. 
Vulean Process Co. 


HOISTING MACHINERY 
Squire-Cogswell Co. 


HOSE UNIONS 
Bermo Welding Apparatus Co 
K-G Welding & Cutting Co. 
Hauck Mfg.. Co. 
Superior Oxy-Acetylene Machine Co 
Vulean Process Co. 


HYDROGEN 
ae erereoen Co. 
Universal gen Co. 


Vulcan Process Co. 


KEROSENE PREHEATING TORCHES 
Alger ete ce Co. 
Hauck 
Oxweld Aactyione Co. 
Superior Oxy-Acetylene Machine Co 
Vulcan Process Co. 
ALVES 
Blessing Co. 
Misco Co 
a 


at ait ing Co, 
Superior Acetylene’ Machine Ce. 
Vulean Process Co. 
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$100.00 
OXY-ACETYLENE 


WELDING EQUIPMENT 
COMPLETE, 


as shown above, with printed instructions, 


$3'720 


As high-grade and efficient as any outfit at any price 
and no outfit or make could be worth one cent more 
We can produce this marvelous outfit only by making 
these in extremely large quantities, and CASH must 
accompany orders, as we do strictly a mail order busi- 
ness; there is no other way that we could possibly 
make this marvelous offer. 


This is not something new. We have hundreds of 
these in some of the largest factories and mills in this 
country; we are now manufacturing on an extremely 
large scale and selling for cash, otherwise this could 
never be done. 


OUTFIT CONSISTS OF: 


I—Weldit 2-gauge Safety Type Oxygen Regu- 
lates 2c 


anti aeEIIA stadt hs teeidctakepsasdevnnngnes sunsageoress $14.00 
1—Weldit 2-gauge Acetylene Regulator... 11.00 
1—Weldit Welding Blow-pipe..... . 12.00 
3—Weldit Welding Heads, each............ ee ee: 
2—10 ft. lengths Hose, per ft... : oe | 
1 0: FR re 1.00 
1—Spee ee .25 


5—Cast Iron Rods 


Above articles, if bought separate are as marked. 


WELDIT ACETYLENE CO. 


506 Kresge Bldg., . DETROIT, MICH. 











‘‘Matheson Automatic” 


Cylinder Valve 


Force applied to open tank. 


Pressure utilized to retain 
contents. 


Cylinder Vaives of all types. 





Welding Supply Co., Inc. 


High Pressure Tanks, Valves, 
Welding Appliances & Supplies 











132 Nassau Street 
NEW YORK 
Welding and Cutting 
Apparatus 
Thermalene 
Producers 
Electric and Gas Welding 
Supplies 




















Hints To 


WELDERS 


TMAH 





Can you write intelligently about the welding 
work you do, or which is done under your super- 
vision? That is to say, when you finish an inter- 
esting piece of work, can you set down on paper 
the manner in which you went about the job, how 
you prepared the work, how you preheated and how 
the job was done? Havé you learned in the hard 
schocl of experience some little stunt which every 
welder ought ‘to know? If you can answer yes to 
the above questions you are the man I am looking 
for. I'll pay you a fair price for that bit of ex- 
perience and I'll print it in The Welding Engineer 
“Hints to Welders” where more than 4,000 of your 
fellows will see it. Write it down any old way— 
I'll polish it up. Make a rough pencil sketch and 
our draughtsman will fix it up fine. Line drawings 
are more practical than photographs. Do it today— 
the men on the firing line are waiting. 


L. B. MACKENZIE, Editor 


The Welding Engineer 


608 S. Dearborn St., : Chicago 




















6 THE WELDING ENGINEER 


OIL BURNERS (Preheating) 


Alger Supply Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach. Co. 
Vulcan Process Co, 


OXYGEN (Compressed in Cylinders) 


Burdett Oxygen Co. 

The Linde Air Products Co. 
Swift & Co. 

Universal Oxygen Co. 
Vulcan Process Co. 


OXYGEN CYLINDERS 
Janney-Steinmetz Co. 


PIPE WELDING 
Goldschmitt Thermit Co. 


PHOTOGRAPHS 


Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
welding industry) 


PLASTIC (Fireproof) 


PRESSURE GAUGES 


American Welding Co. 

Bastian & Blessing Co. 

Bermo Welding Apparatus Co 
The Bishop-Ba See Co. 
cate a er, ga Co. 

Hauck a 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Gengries S Oxy-Acetylene Machine Co. 


uge 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 


American Welding Co. 

The Bastian-Blessing Co. 

Bermo Welding Apparatus Co. 

The Bishop-Babcock-Becker Co. 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

= y aed Lo omens . 
perior Oxy-Acetylene Machine Co. 

The Prest-O-Lite Co., Inc. 

United States Welding Co. 

Universal Oxygen Co. 

Vulcan Process Co. 


REGULATING VALVES (Hydrogen) 
American Welding Co. 
The Bastian-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 

perior Oxy-Acetylene "bachine Co. 

Universal Oxygen Co. 
Vulcan Process Co. 


REGULATING VALVES (Oxygen) 


The Bastian-Blessing Co. 
American Welding Co. 

Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 


ona Acetylene Co. 

Su r Oxy-Acetylene Machine Co. 
Un ted States Welding Co. 
Universal Oxygen Co. 

Vulcan Process Co. 


SCHOOLS OF WELDING 


SEAM WELDERS (Electric) 


General Blectric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


a ye aie (Oxygen and Acety- 
lene Adaptors 


Superior A Machine Co. 


THERMALENE-GAS 
The Thermalene Coe. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


— (Gasoline and Kerosene Preheat- 


American Welding Co. 
Alger Supply Co 
Buffalo Dental Mfg. Co. 
General Welding & Eq. Co. 
The Bishop-Babcock- Becker Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Oxweld Acetylene Co. 
pw Prest-O-Lite Co. 
uperior Oxy-Acetylene Machine Co. 
nited States Welding Co 
Westinghouse Electric & Mfe. Co. 
Vulcan Process Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
Bermo Welding Apparatus Co. 
Ideal Bronze Co. 
The Bishop- Le ge Becker Co. 
Davis-Bournonville Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson-Willis Welding b Cutting Co. 
The Imperial Brass Mfg. Co. 
Messer & Co. 
Welding Supply Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxvgen Co. 
Vulcan Process Co. 
Weldit Acetylene Co. 


TORCHES; (Oxy-Acetylene Welding) 

Americin Welding Co. 

Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
Ideai Bronze Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Messer & Co. 
Welding Supply Co. ~ 
Henderson-Willis Welding bd easasare.< Co. 
The Imperial Brass Mfg. 

K-G Welding & Cutting cs 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., In 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxygen Co. 
Vulcan Process Co. 
Weldit Acetylene Co. 


TORCHES (Oxy-Hydregen Cutting) 


American Welding Co. 

Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co 
Davis-Bournonville Co. 

Messer & Co. 

Welding Supply Co. 

General Welding & Eq. Co. 
Ideal Bronze Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutt 
The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Vulcan Process Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine «, 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding) 


American Welding Co. 

Bermo Welding Apparatus Co 
Messer & Co. 

Welding Supply Co. 

Ideal Bronze Co. 

The Bishop-Babcock-Becker Co. 
Buffalo Dental Mfg. Co. 
Davie-Boursenvilie’ Co. 

Vulean Process Co. 
General Welding & Eq. Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cuttin: 
The Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

United States Welding Co. 
Universal Oxygen Co, 


TORCHES (Special to Order) 


American Welding Co. 

Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
The Harris Calorific Co. 

Superior Oxy-Acetylene Machine Co 
Vulcan Process Co. 


TRUCKS (Cylinder Carriers) 


American Welding Co. 
Davis-Burnonville Co. 

M. Desmond Mfg. Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene paabine Co 
United States Welding Co 

Universal Oxygen Ce. 

Vulcan Process Co. - 


VALVES (For Oxygen Cylinders) 


The Bastian-Blessing Co. 
Universal Oxygen Co. 
Vulcan Process Co. 


WELDING (Electric Resistance-Custom 
Work) 
Thomson Electric Welding Co 


WELDERS’ GOGGLES 
Wiiliam C. Adams. 
Chicago Eye Shield Co. 
F. A. Hardy Co. 
Vulcan Process Co. 


WELDING (Oxygen for) 


The Linde Air Products Co. 
Universal Oxygen Co. 
Vulean Process Co. 


WELDING RODS 


Bierman-Everett Fdy. Co. 
Vulcan Process Co. 
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nion Carbide Sales Company 


New York City, 
42nd St. Building 


Chicago, IIl., 
Peoples Gas Building 


SOLE DISTRIBUTORS OF 


San Francisco, Cal., 
Kohl Building 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield’’ 











Packed in Blue and 
Gray Drums 


“Union Carbide” 


spicuously, 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 


Private and Municipal Lighting Plants 


“UNION 


CARBIDE.” 


is packed in 100-lb. blue and gray drums marked con- 


The following sizes are carried in en in 100-lb. drums: 


34 x 2 in. 


—a large size. 


2xiin 


—a medium size. 


13 x 2 in. 


—an intermediate size. 


-x 1/12 in. 





finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
Birmingham—1916 Morris Ave. 
Mobile— 262-268 8S. Water St. 
Montgomery—114 N. Perry St. 


ARIZONA 
Phoenix—42 S. Central Ave. 
oe 
t Smith—i99-123 So. Ninth St. 
CALIFORN 1A 


Eureka—109 Second St. 

Fresno—932 H St. 

Los Angeles—639 Gibbon St. 

Sacramento—1523-31 Front St. 

San Diego—326-336 Fifth St. 

San Francisco—Kohl Building. 
COLORADO 

Denver—Nineteenth and Wazee Sts. 

Victor—Third and Diamond Sts. 
CONNECTICUT 

Hartford—877 Main St. 
DISTRICT OF COLUMBIA 

Ween evans Ave. and 9th St., 


FL ORIDA 
Jacksonville—106 E. Forsyth St. 
anh Tampa St. 


Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
Savenaab-—Ogeeches Canal, South of 
Bay St., P. O. Box 78. 
ILLINOIS 
Ceeage--Pecpian Gas Bidg.. Michigan 
va. 


Decatur—133-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peoria—721-731 So. Washington St. 
Marion—315 S. Granite St., Box 747. 
Monmouth—¢01 8. First St. 
Seney— 838 B. Bighth St. 
ator— ast Elm St. 
INDIANA 

Evansville—1601 [Illinois St. 

dere Haute—v2 -112 S. Alabama St. 

wae ute—921 Wabash Ave. 


es Moines—117-119 Fifth St. 

Dubuque—sth and Washington Sts. 
umwa—207-9-11 S. Washington St. 

— City—925 Fourth Sst., P. O. Box 


KANSAS 
Pittsburg—109 W. Third St. 
154 So. 5th St. 


Sa 
Wichita—7 
KEN NroCaE Beacon Building. 


Lonisville—126 
Mid E. Main St. 





obtained, and address their orders to “Union 


LOUISIANA 


New Orleans—819-21 Julia St. 


MAINE 
Portland— 
MARYLAND 


Baltimore—i19 E. Lombard St. 
Cumberiand—1i1 N. Liberty St. 
Salisbury—Opp. Fulton Station. 


202 Commercial St 


Cleveland—601 The Citizens’ Building. 


| Columbus—330 Dublin Ave. 
| Dayton—812-828 EB. First St. 
Lima—338 East High St. 


} Toledo—ii4 S. Erie St. 


MASSACHUSETTS OREGON 


Boston—(See Cambridge ‘A.’’) 
Cambridge—241 Albany St. 


Springtield—Napier St. Beaver 


MICHIGAN 


Detroit—3rd and Holden Aves. 

Grand Rapids—500 Shawmut Ave., N. W. 
Hancock—First National — Bidg. 
Iron Mountain—215 E. 

Jackson—172 South Water St. 
Saginaw-——1830 No. Michigan Ave. 

Sault Ste. Marie. 


MINNESOTA 


Minneapolis—334 N. First St. 
Virginia—413 Chestnut St. 


MISSISSIPPI 


Vv 2 312 Washington St. 


MISSOUR 


Kansas ‘City 1316-1818 W. Bighth St. 
- Joseph—920 S. Sixth St., Sta. “A.” 
t. 1° Ft East 8t. Louis, Til.) 


NEBRASK 


Omahg—1007- 9-11 Jones St., Union Sta. TEXAS 


NEW HAMPSHIRE 


Concord—77 South Main St. Houston— 


NEW JERSEY 


Camden—-6 


Jersey City—554-56 Henderson St. 


NEW YORK 


Albany—Montgomery and Colonie Sts 
Binghamton—21 Jarvis St. 
Geneva—Exchange St. and Railroad Pl. 
Jamaica—i1i New York Ave. 
Kingston—O’ Nei! St., near Broadway, 


57 So. Second St. 


UTAH 


VIRGINIA 


Zanesville—Main and Second Sts. 
OKLAHOMA 

Oklahoma City—27-29 E. Grand Ave. 

Portland—Fifteenth and Hoyt Sts. 
PENNSYLV 


ANIA 


Du Bois—Weber Ave. and Franklin St. 

Erie—1426 Chestnut St. 

Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 

Pittsburgh—32nd St. and Penn. R. R. 

Pottsville—Railroad and Sanderson Sts. 

Scranton—4 Cliff St. 

Shamokin—46 West Independence 8t. 

a ee and Court Sts. 
RHODE ISLAND ........ ss... 

ae ne ES Ave., P. O. Box 419. 
SOUTH CAROLINA 

Charleston—153 Church St. 
TENNESSEE 

Chattanooga—700 E. Tenth St. 

Knoxville—426 West Depot Ave. 

Memphis—671 South Main St. 

Nashville—105-107-109 Broadway. 


Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 


Baker and Cedar Sts., Box 745. 


= Antonio—Cor. Leal and N. Salado 
ts 

Waco—633 S. 7th St. 

Salt Lake City—118 W. Second South St. 
VERMONT 

Burlington—College and Champlain Sts. 


Lynchburg-—-1324 Commerce St. 


New York City—42nd St. Building. ‘orfolk—cCor. First and Front Sts. 
Niagara Falls. w bo goat Ory and Cary Sts. 
k ie—Smith St. dN. Y., 'N. H. , 
Pough een ge al ia Bluefield—195 Roanoke St. 
Roscoe. Charleston—Broad <j and K. & M. R. R. 
Utica—127 Hotel St. a» sig Stree 


Watertown—438 Court St. 

Whitehall—57 Canal St. 
NORTH CAROLINA 

Wiimington—Room 16 Masonic Temple, 

13 N. Front St. 

NORTH DAKOTA 

Fargo—17- 
OHIO Cincinnati—63-65 Plum St. 


We recommend our customers to select ate Bay | list, the city from which the quickest delivery and lowest freight rate can be 


19 Broadway. 





ntington—820 3rd yee 
w ASHINGT TON 
Seattle—1103 First Ave. 
Spokane—616 Peyton Building. 
WISCONSIN 
La Crosse—Front and King Streets. 
Madison—309 East Wilson St. 
Milwaukee—120-134 Jefferson St. 


de Sales Company” at the distributing point selected accompanied by remittance. 


P.ease address request for information or rs correspondence to either the Chicago or New York office. 
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THE WELDING 


BASTIAN-BLESSING 
COMPANY 


125-131 W. Austin Ave. 
Chicago, Ill. 


Generator Safety Valve 


This diaphragm valve is positive in opera- 


tion and absolutely safe. Approved by Na- 
tional Board of Underwriters on several gen- 
erators. 


Far superior to ordinary, old style safety be- 


cause it is so designed that it opens and closes 
with minimum loss of pressure. 


Write for our catalog. 


We sell manufacturers 
and jobbers only. EG 
eee 





The © Guns Theveudiite Method 


of Welding, Cutting, Brazing, Etc. 


The only Acetylene Oil Gas generator in the world. Saves 25% 
on gas and oxygen. First class references. We also sell complete 
Oxy-Acetylene equipment for dissolved Acetylene for $42.00. 
Thermalene gas in conjunction with Oxygen gas produces the 
ideal flame for 5 weeng. on and cutting. There is no loss of time due 
to shortage of gas e 
When shut off, generator ceases instantly. 


generator works only when you work. 


Thermaline will not 
produce faulty welds 
due to impure and 
moist gas. The gen- 
erator may be mount- 
ed on a truck and 
made portable. 


Thermaline Gas, be- 
ing heavier and richer 


has mo 

lu a ‘soft 
er B+ ~F flame, 
which assures a more 


metal brittle. 


Write for full infor- 
mation, catalog and 
prices. 








THE 
THERMALENE 
COMPANY 
Chicago Heights, Ill. 
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Patented July, 1916 


OXY-ACETYLENE GAUGES 


for 


WELDING and CUTTING 
APPARATUS 








United States Gauge Co. 
67 Wall St., New York 








WORKS: 
Sellersville, Pa. 








BRANCHES: 


681 Market Street 
San Francisco 


Board of Trade 
Montreal, Can. 


Clark St. Bridge 
Chicago, Ill. 


42 W. Larned St. 
Detroit, Mich. 
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Pure 
Oxygen and Hydrogen 
Efficient 
Welding Apparatus 


Universal Oxygen Company 
Sheboygan, Wisconsin 














SEAMLESS STEEL 


OXYGEN 
CYLINDERS 


BUREAU EXPLOSIVE SPECIFICATIONS 


HYDROGEN CYLINDERS 
BALLOON SIGNAL SERVICE 


High & Low 
Pressure 
“JASCO” 


Seamless 


Tanks 


Forged Bronze 
Valves for High 
Pressure Gas 


MALLEABLE IRON 
PROTECTOR CAPS 


JANNEY - STEINMETZ 


Philadelphia and New York 















































































Welding Outfits 
Cutting Outfits 


og AEE er 


DAV! S 


Leads the world for range, 
efficiency and volume of 
apparatus in successful use. 






















“Davis Apparatus” offers the widest range of 
equipment made for employing to its greatest 
value the oxy-acetylene process of welding and 
cutting—backed by the longest service, the most 
extensive experience, and the greatest levelop- 
ment in apparatus and in application. 


















It is employed by the most prominent concerns 
in the iron and steel and metal working indus- 
tries, and was awarded the highest honors at 
the Panama-Pacific International Exposition— 
two Medals of Honor (higher award than the 
Gold Medal) and a Gold Medal. 





To Obtain the Best Results 
Use “D-B’”’ Welding Supplies 
with “D-B”’ Equipment 


To make a successful weld, it is as necessary to 
have high-grade welding supplies as it is to have 
efficient apparatus and competent labor. To 
obtain the best materials, buy them from con- 
cerns known to be familiar with these require- 
ments. 


Davis-Bournonville oxy-acetylene welding rods 
and fluxes are manufactured after our own 
analyses and specifications—the result of many 
years of experience in this field. 





to welding supplies. 


‘Davis-Bournonville 
Company 


General Offices and Factory: Jersey City, N. J. 


Pittsburgh, Cleveland, Cincinnati, Detroit, St. Louis 
San Francisco, Seattle, Toronto. 


Seog ERE 






Send us your address and we will send you our 
monthly price list and other literature pertaining 


New York Chicago 


Sales Offices: New York, Chicago, Boston, Philadelphia, 
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How Many Time: 
Has This 
Happened to You‘ 


Ever try to drill a hole in som: 
hard-to-get-at place, your wrist 
numbed with fatigue? And jus 
as the drill went through, th: 
drill bit snapped because you 
had to let go to reach the switch 


The B. & D. “Portable” 


THE DRILL WITH THE PISTOL GRIP 
does away with that trouble. You keep hold with both hands and simply 
pull the trigger to control the current. And the pistol grip holds the “‘gun’’ 
naturally and easily. Universal motor, ball thrust bearing, chrome-vana- 
dium steel gears. Welders will find this tool well adapted to work in the 
welding shops. 














SAVES DRILLS 


In designing this model, especial attention has been directed toward the 
prevention of breakage of small drills when operating the switch (a 
source of annoyance and loss with other designs). 


It will be seen, by reference to the illustrations, that the control is that of 
the automatic pistol, one finger doing the work without in the slightest af- 
fecting the steadiness of the aim, or the firmness of the support of the 
tool. There is no releasing of the grip to turn the switch or press a button, 
or push in or pull out a handle at the momentthe drill breaks through. 


You simply pull the trigger without the slightest wavering of the tool or sagging 
of the weight, and consequently the drill is stopped without breaking the drill bit. 


Champion Worm Gear Hoist For Welders 
The Champion Worm Gear 


Hoist is an efficient and econom- 
ical tool for the Welding shop. 
It has a capacity of 2,000 pounds 
and is guaranteed in every re- 
spect. It measures 9 feet from 
the top pulley to the floor and 
extends from the cross arms to 
the hoisting rope 3 feet 2 inches. 
This hoist is of rugged construc- 
tion and will stand the grind. 


Price complete, $50.00. 


H. G. Doran 


Peoples Gas Bldg., Chicago, Ill. 



























































Ask for 
Welding 
Bulletin 
No. 50-L 





THE WELDING 


SIMPLICITY 


{ Lincoln Arc Welder 


The Lincoln Arc Welder is a simple 
machine which any one can understand 
and operate (see illustration). 
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The motor is a standard Lincoln Machine, de- 
signed to operate on the kind of electric cur- ya 
rent you use. 


It is direct connected to a generator which 
delivers electric current at the proper voltage 
for welding. 





SHOTS 















The control panel mounts the two necessary 
meters, a small hand wheel for regulating cur- 
rent and the simple knife switch connections. 


er a ate 


fe eae es 









The stabilizer is an electric magnet which 
gives stability to the current and’ makes the 
arc easier to control. 


Insist on simplicity when you buy a welder. 


Control Panel Motor 


The Lincoln Electric Co. } 


Cleveland, Ohio 


Philadelphia 
Pittsburgh 
Charlotte, N. C. 
Toronto, Canada 


Chicago 
Columbus 
Detroit 

Grand Rapids 


New York City 
(Singer Bldg.) 
Buffalo 
Syracuse 


Agencies in Other Principal Cities 
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Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is caref ally controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


ia 
vg 
A 
‘a 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Oxygen Department Union Stock Yards, Chicago, III. 














Welders’ Spectacle No. 11 








You Can Make Welding Safe 


By Providing Your Men 












Last month we advertised our Pfund Welders Gog- 
gle at $5.00 each, the highest cost welders goggle on 
the market. This month we are showing the best low 
priced welders spectacle yet produced. 































with HARDY WELDING GOGGLES 
which absolutely eliminate the dangers of 
the harmful infra-red and ultra violet rays. 


White metal frame. Mounted with Gray Green 
lenses. Ground perfectly round or oval shape. 


Sent postage paid for $0.50 each; $4.25 per dozen. 
Put up in a neat black pasteboard case. 


Our Welding Goggle Booklet is free and 
will be sent to you or any of your men 
upon request. 


F, A. HARDY & CO. 


JOHN H. HARDIN, Pres. 


Write for our new catalogue. 


William C. Adams 


Manufacturer, Importer and Wholesale Dealer in 
Welding Goggles and Protection Glasses 






















CHICAGO ATLANTA DALLAS 
332 Boylston Street 1¢ S. Wabash Ave. Grant Bldg. Praetorian Bldg. 
NEW YORK SAN FRANCISCO DENVER 
BOSTON, MASS., U. S. A. 15 West 36th St. Phelan Bldg. Gas & Electric Bide 






Write for Catalogue 


Samples Submitted ST. ay 
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MILBURN APPARATUS 


Milburn mixing principle produces best work with 
minimum gas, and no flash backs, burnt tips, or other 
annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 


Ask for Catalogue No. 35. 


The Alexander Milburn Company 


Baltimore, Maryland 























Our Service Plan 

Xemplifies that 

When your Railroad Company 
Exnjoys the use of it and a 

Loot of Oxweld Equipment 
Demands for power to the 


R.ound House Foreman will 
Receive no refusals 


Simply because the Repair Force is 
Efficient in every respect as a 

Result of having been instructed in 
Virtually every known application of 
Incomparable Oxy-Acetylene Welding and 
Cutting Equipment, which means 
Economy and Efficiency. 





Oxweld Railroad Service Co. 
Chicago New York 








Butt Welders a specialty. 200 K. W. Welder, hy- 


draulic pressure, clamps for stock up to 1 inch thick 
and 18 inches wide auto-truck rims, etc. 102 x 86 x 66 
inches high, 12,700 lbs. 


The “Thomson” 
Electric 


Welders 


They are efficient and do not require an ex- 
pert to operate. Operate the levers and the 
machine does the rest. No noise or con- 
fusion—no danger. In your plant you may 
have use for a “Thomson” Electric Welder. 
Why not prepare to reduce your manufac- 
turing costs by studying the possibilities 
right now? Describe the shape, tell us the 
size of the smallest and largest piece, the 
maximum number of welds required per day, 
the cost of current per kw. hour; we will 
then tell you what it will cost you to electric- 
weld. If you haven’t an alternating current, 
your local Lighting and Power Company 


has. 


Weld Your High-Speed Steeis 


We Job Weld Also 


Thomson Electric Welding Co. 


Lynn, Mass. 


The Pioneer Manufacturers 
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. 
- 4 
heatin g Fe 
} 
Torch 
A Portab! 4 
one-man torc! E 
It is a well established fact that the “torch” is the most weight load 
important unit of an oxy- -acetylene welding and cutting 25 Ibs. : 

equipment. Burns in an) 
The K-G Torch has a reputation in the trade which position. Giv: eg 
speaks for itself. We will gladly demonstrate the torch a roaring flam: be 
at any time and we guarantee it to be equal to any and 24 inches long. ss 


better than most on the market today. Finally, the 
price will leave no argument open. 


The Complete K-G Welding and Cutting Equipmert 


for one hour o: 4 
one gallon « a 





4 in Nag | twee as — and efficient as the K-G kerosene. 

ore supplies are guaranteed to be the high- ° 

oot Spall gente You Need This Torch 

Torches, Regulators, Hose, Gloves, Gauges, Goggles, Many a good welding job is ruined because of tl 
Welding Rods, Wire and Flux, Oxygen, lack of a first-class pre-heating torch. The Vulca: 


is rugged in construction, has no delicate parts and 
is easily operated. It is more efficient because the 
oil is practically gassed before burning. It does tl 


° ° work and does it cheaply. a 
K-G Welding & Cutting Co. Write for Circular ES 


(INCORPORATED) Alger Supply Company 
556 West 34th St., Ei an YORK CITY Peoples Gas Bldg., Chicago 


AMERICAN TORCHES | | “2255: AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham # 
SET. THE STANDARD 167 Pages Price $1.00 Fully Illustrated g 


This is the only complete book on the “Why” and “How” of Welding 


a4 

es 

Explains in a simple manner apparatus to 4 Ay and how to con- 4 

IN struct necessary shop equipment. Proceeds then to the actual welding of all : 
Cunaaniie DER im 6 MRMEET GudaEnaenie tar erupene 

Gives principles never to be forgotten. Aluminum, cast iron, steel, copper, 


brass, bronze and malleable iron are fully treated, as well as a clear — a- 
tion of the proper manner to burn the carbon out of the combustion head 
= Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 
of the utmost value, since the perplexing problems arising when metal is heated 
to a melting point are fully explained and the proper methods to overcome them 


Welding and Cutting Apparatus | | ”” CONTENTS 





Acetylene and Blau Gas. 







































CHAPENOWLEDGR. —— —Gas Preheating Flame-—One sido * 
S ea am ne e or rt, 
Our Model O. W. Outfit is Oxygen Bupply—Care of Oxygen Both--Collapes of Weld—Broken Bear- " 
Gonignee- Ser. Reavy Warn Cylinder—Acetylene Generation—Care _ings——Direction of Welding—Shrinkase 
and will withstand the con- of Generator—Regulators—Care of | Cracks—Missing Parts—Finishine— a 
stant service that the black- Regulator — Creeping Regulators — Die Moulded Castings—Body—Other Sas 
smith and boiler shop de- Gauges—Care of Gauges—Welding Parts. e 
mand, Torch—Care of Welding Torch— CHAPTER V.—STEEL. 
An. dele. eee tah Effects of Heat—Hose and Goggles. Welding Knowledge—What the 
Flame Does to Steel—The Welding 
recognized as the most effi- CHAPTER II.—SHOP EQUIPMENT Rod—Simple Welding—Position of 
cient and due to the exact- s5) EeS SO Flame—Reintorcing the Weid—Frame afl 
ness of construction cannot Preheating ——— eiding Te- ‘Welding—Lengthening the Chassis— vie 
be made to backfire. Large a Welding Ou Tul Housings—Worn Parts—Gear ’ 
welding jobs that are en- a Fi Principle Gon. Welding — Case Hardening — Light i 
tirely out of the range of ing—General Welding Knowledge— Metal  Welding—Gasoline = Tank— % 
the ordinary welding outfit Welding Rods and Fluxes—Choice of Welding Adjacent to Rivets—Shaft 
are successfully and easily Tip—Expansion and Contraction. Ww ction of Parts. fa 
accomplished with the CHAPTER IIl.—CAST IRON. —MALLEABLE IRON, 4 
eines austen non- Simple Welding—How to to Hold’ the ROOFER, BRASS, BRONZE. ¥ 
a vere Flame—Hard Iron—Pin Holes Brazing Malleable Iron—Rear_Hous- ‘ 
Write for descriptive wa ae ot cna wy iding ae Se eee Sresins 1 
booklet. Compression Head—Finishing and cee yn | fe 
Testing—Scored Cylinders—Cylinder Silver ae . 
Parts—F ly Wheels—Pistons—Crank CHAPTER .—CARBON BURN- ; 
‘ ——— Babbitted Bearings — Valve ie AED OTHER USES oy Oxx ox = 
juides—Preserving Threads—Conclu- AND ACETYLEN F 
American sion of Cast Iron. Principle of Carbon Burning— : 
° CHAPTER IV.—ALUMINUM. Method of Operation—Lead Burning— 
Welding Use of—Welding Knowledge—Pud-  Soldering—Case Hardening—Hoating : 
dle System—Flux - Uses. ‘ 
son of ‘Wi Rod— CHAPTER VIII.—HOW TO FIGURE & 
Co Inc. aration of the Weld—Inlet Manifold— COST OF WELDING. ; 
*9 Arm of Crank Case—Welding the Arm Oxygen Sees —Sesaived 4 
In the Body Of Case--Welding Cold sumption Test—Acetylene "Gen eons 
. erator q 
2724 Michigan Ave. —Wrong Method of Setting Up—Lug  Consumption—Cost Card—Conclusion. 4 


: <2 Sent to address So. Dearborn St 
Chicago, Illinois Sys ur avem eat. THE WELDING ENGINEER 3.2 
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Canada Carbide Sales Company 


30 Church Street, 


WORKS 
Shawinigan 


mee CANADIAN CARBIDE #2 


nt. 


“More gas per pound”’ 


DIS BUTING STATIONS 





ALABAMA 
Bessemer—2014-2024 Second Ave. OHIO 
Toled Add 
aaa Los Angeles—52nd St. and Santa Fe Ave. Barton. —— 
San Francisco—731 Market St. > . PENNSYLVANIA 
i a a Manuf’d in all Barnesboro—Ann St. and Maple Ave. 
Chicago— . mroe St. ° Johnstown—1i134 Clinton St. : 
INDIANA eRe cea standard sizes Montrose. 
Terre Haute—15 No. ghth St. Pittsburgh—520 Farmers Bank Bldg. 
IOWA Pottsville—Centre and Market Sts. 
Knoxville. Punxsutawney. 
Centerville. Scranton—339 Penn Ave. 
Albia. Wilkes-Barre. 
LOUISIANA RHODE ISLAND 
New Orleans—Camp and Common Sts. Providence—543 Charl 
MARYLAND Providence— arles St. 
Baltimore—17 So. Hanever St. TENNESSEE 
MASSACHUSETTS Knoxville—1761 Asylum Ave. 
Boston—47 Oliver St. TEXAS 


Springfield—50 Taylor St. 
CHIG 


Detroit—343 Bellevue Ave. 
MINNESOTA 
Duluth—Third Ave. E. and Michigan 8t. 


Jopia—_opoesite Post Office. 
JERSE 


Newark—See New York. 
Paterson—61-63 Washington St. 
YORE 


Buffalo—Seneca and Hamburg Sts. 
Malone—82-34 W. Main St. 
Middletown—-28 W. Main St. 

New York—30 Church St 

Troy—6 and 8 Grand St. 
Trumansburg—55 Main St. 

Valley Stream. , 
Watertown—112 Franklin St. 


Sales Agents of SIZE PKGS 





NEW YORK CITY 


100 Ib. and 


10 lb., 5 Ib., 
2 Ib., 1b. tins 


DISTRIBUTING STATIONS 





El Paso—22 Mills Bldg. 
Fort Worth—238rd and Jones Sts. 
Houston—Address Fort Worth. 


UTAH 

Salt Lake City—121 W. 2nd South St. 
VERMONT 

Burlington—Park Ave. 
VIRGINIA 


Richmond—1i319 EB. Main St. 
WEST VIRGINIA 
Charleston—821 Virginia St. 
Clarksburg—603 Goff Bldg. 
Huntington—1032 Third Ave. 











For special information address cor- 
respondence to New York City. 














ILLI 


OXY-ACETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 
of 


Welding and Cutting Apparatus, Acetylene 
Generators, Lead Burning, Platinum Melt- 
ing and Carbon Cleaning Outfits. 

Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 





Write for Catalog. 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. lith St. 
St. Louis, Mo. 














Preheating Blowpipes 


The two most essential points in welding are: 


FIRST: The use of a proper sized oxy-acetylene 
flame. 


SECOND: The saving of gas by preheating your 
work for the oxy-acetylene flame. 


The first is under your control in the use of the 
oxy-acetylene apparatus you have selected. 


The second, we can aid you in by supplying the 
proper blowpipe for preheating purposes. 


We manufacture blowpipes for use with Coal Gas, 
Natural Gas, Gasoline Gas and Acetylene Gas, with 
Air Blast. 


Our catalog “B. X.,” free for the asking, contains 
full description and prices. WANT ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 
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G-E Are Welders Control Current, heat and build metal and do their own chipping 


Inevitably—you will electrify 





OONER OR LATER the advantages of G-E 
MOTOR DRIVE are going to become so 
apparent, that you will ask our Engineering 

ization to study the conditions and require- 
ments of your plant — just as the owners of the 


equipment here illustrated asked us to do. 


For of course you want to know how you can cut the costs 
of production—how you can save on your. POWER costs— 
how you can increase the QUALITY of your output, and 
how you can increase its QUANTITY. 


In every field of activity where power is used, transmitted 
or generated, the trademark of G-E Initiative and Quality is 
found. In power stations of far-off mountains you will find 
G-E apparatus built to meet the special need. You will find 
the “G-E™ trade-mark on the electrical equipment of the 
Panama Canal and on the locomotives which tow the ships 


through. The electrification of the railways which carry the 
commerce of the nation east and west across the Rockies is 
a tribute to G-E engineering skill. Manufacturing plants, 
large and small, in all sections of the country, enjoy marked 
advantages in production over their competitors because 
the General I Electric Company has solved their power prob- 
lems. All that has been wade F in each individual field of 
electrical endeavor is transmitted through the great Research 
Laboratories of the company to its engineers in all depart- 
ments, so that in the solving of your problems you may 
have the | benefit of all the knowledge and experience that 
has gone before. 


And because the General Electric Company possesses spe- 
cific, definite knowledge of all the intricacies, puzzles and 
problems of industrial power, and applies to their solution 
the knowledge which no other organization can boast, G-E 
service is the greatest guarantee of results that you can 
possibly have. The organization and resources of the Gen- 
eral Electric Company stand squarely behind every G-E 
MOTOR DRIVE to insure satisfactory operation. 
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ASBESTOS S Profit ( 
= Gloves, There is no question about making profits from an a 
|, 4 is Mitt Oxy-Acetylene Welding and Cutting outfit. With it 44 
: eS I ens, you can repair broken machinery parts, clean carbon, 
cut plates and bars quicker and at muck less expense as 

Leggings, than by any other method. You can save your customers 4 
Aprons, money and time and make big prvufits with a " 
Pants, Vulcan Oxy-Acetylene Welding H 
Coats, and Cutting Outfit Hl 
Fingers, But be sure the outfit you buy is a Vulcan. There a 

° is no other “just as good,” no other as economical is 
Patching of fuel, no other as complete, no other as capable— 4. 

Pieces, no job is too big or too small for the Vulcan. 4 

Specialties, We are ready to ; 

prove these facts f 

Cloth, for you. Send for e 
our catalog, ‘it che 

Yarns. ? 


gives full informa- 
tion, tells why 
Vulcan outfits are 
better. Write for 


“0 a Catalog W1. 
w! 


We manufacture and are prepared to furnish 
promptly, at reasonable cost, asbestos garments of all 
descriptions. They are all treated by our own special 
process, which prevents the nap rubbing off, giving 
added life and tensile strength to fabric. 








a Vulcan 








We are prepared to — anything in the asbestos Kt i ye 
MIKESELL BROTHERS COMPANY — Minneapolis, 
Dept. S 178 N. La Salle St., Chicago Minn., U.S. A. 




















ASK ANY LARGE IRON AND STEEL CO. 


CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 
in the United States. 


The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 


CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cuts are made with a rapidity that is 
astonishing, and with marked economy. 


CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 
doubtedly, is the safest gas to use. 


CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum welding 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 

CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 


Porta: AE ae SEPAEENS yet cut. CARBO CUTTING AND WELDING 

CARBO REGULATORS are undoubt- PIPES are scientifically correct in every 
edly the most correct and dependable on detail, with the theory of combustion 
the market. eo taken care of perfectly. 

CARBO HOSE will stand the great- oe So 
est pressure with the longest life. ; 


x 








SOLE MANUFACTURERS OF 
CARBO-HYDROGEN 4rv CARBO EQUIPMENT 
CARBO-HYDROGEN GENERAL OFFICES: 
. BENEDUM-TREES BUILDING 


Reg. U. S. Pat, Of. . PITTSBURGH, PA. 

















18 


THE WELDING ENGINEER 

























a 


Abnormal Business Conditions— Chapter K. 
What we Are Doing To Meet Them ned 


Providing Tight-Valve Insurance 
For Linde Cylinders : 


To provide the utmost in insurance against the 
possibility of loss of gas from Linde Cylinders, we our- 
selves manufacture a type of valve of our own—a valve 
which our own experts have developed and perfected. 


To make these valves RIGHT, to hold 
gas under 1800 pounds pressure, certain _ 
parts of every one must be machined to 
 adegree of precision measurable only by 

\. thousandths of an inch. 


wat 


And to keep every valve on every cylinder in proper 
working order, they are one and all tested as the cylinders 
are filled—tested under a triple checking system by three 
different individuals. 


In Chapter ‘‘L”, the next of this series, we will call 
attention. to. the remarkable work of the Linde traffic 
department, as a factor in Oxy-Acetylene progress. 


The Linde Air Products Company 


42nd Street Building, New York City, N. Y. 
‘*Largest Producers-of Oxygen in the World’’ 
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WELDING 


of LOCOMOTIVE ENGINE 


FRAMES by the OXY-ACETYLENE 
METHOD 


A Practical Discussion of Method of W eld- 
: ing as Practiced in a Railroad Shop 


By Nels 


In the December issue of The Welding Engineer an 
this believe, that the 
fact that one has already written on a subject and expressed 


article 


appeared on subject. However, I 


his ideas and opinions about how to handle a certain piece 


of work, should not stop anyone else from writing on the 
same subject, providing their ideas are not identical. 

Since I took ‘up oxy-acetylene welding I have had op- 
portunity to weld quite a number of locomotive engine 
frames. 


The frames welded during the first months when welding 
introduced in the 
have with 


was first shop, not being taken in con- 


sideration, I met very good success, and I am 


future. 
Most welders have some peculiar ideas of their own. In 


confident of even greater success in the 


fact. sometimes what one welder thinks is the correct and 








Fig. 1. 


Five Welds Were Made in this Frame. 


proper way to handle a piece of work, another welder will 
condemn as altogether wrong. 

I am not ‘writing this to criticize any writer in The Welding 
Engineer, nor do I think I know it all, or claim to be an ex- 
pert on this or any other kind of work. 

[ have met with very good success on engine frames and 
I am looking for ideas, believing that if other welders who 
are interested in their work, and who have met with suc- 
cess on any kind of difficult work would do likewise, we 
(the welders) would all be benefited. 

3y exchanging ideas and methods, will in my opinion, 
bring us to the best and only method. There can be only 
one right method, all others must be more or less near 
right. 

Welding Material. 


The frame welder will soon find that all frames are not 
made of the same material. Some frames are forged from 
iron, others are forged from soft steel, and still others, and 
most of them, are cast steel frames. 

The material in the steel frames is sometimes found to be 
very hard. Care must be taken not to burn the steel as it 
will not stand the heat that soft steel or iron will stand. 


Johnson 
I have found in my experience that a good Swedish iron 
filling rod, such as supplied by most, if not all welding 


companies or dealers in welding supplies, will furnish the 
best welding material for all frames, steel or iron, for rea- 
sons which I will state later. 

The size of the welding rod may not make any material 
difference. I, for my part, like to have two 4% rods in my 
hand when welding frames or any other heavy work. Two 
4 rods will melt faster than one heavy rod, and this saves 
time and work. 


Preparation of the Weld. 
Causes of failures are many and the welders must guard 
against them from the start. 
It does not pay to try to weld a frame without removing 
such parts that will hamper the welder in making the weld, 
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if it can be taken down without going to unreasonable ex- 
pense. 

Next the broken ends of the frame must be forced apart 
in order to give proper allowance for expansion and con- 
traction. That is between %4 and ¥ inch. Asa rule, a good 
screw jack properly placed will do the trick, but some 
times the opposite rail must be heated in order that both 
top and bottom rails of the frame may expand and con- 
tract at the same time when cooling. Fig. 1 shows a frame 
on which five welds are made. There is nothing unusual 
about this job. As seen, it was quite easy to get allowance 
for expansion and contraction on all the welds, the whole 
section of the frame being loose. The pedestal shows two 
welds. On account of an old broken weld which had to 
be cut away, a piece was forged and welded in its place. 

Fig. 2 shows a frame broken in three places, 1, 2, 3, the 
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top rail (1) being broken in the bolt hole. Break 1 was 
first welded by placing a good screw jack between the 
cylinder casting A and the pedestal B. The break was 
opened ws inch. When cool it came back right to the mark. 

Next break (2) was welded, the same amount being al- 
lowed for expansion. When welding the bottom rail I found 
it more practical to remove a few bolts, thus making the 
piece loose, then to get the needed expansion by heating 
the top rail. By cutting off the end of the broken rail as 
shown at C, I slipped the piece back to the pedéstal # 
inch. There being no force on the piece whatsoever 2: 
came out all right for length. Had the frame been jacked 
apart as when welding the top, I would have given ¥ inch 
for expansion on that size frame. The frame being repaired 
once and made heavier than shown in sketch, which is taken 
from blue print, was 4 by 6 when weld was made. When 
the frame was cool a wedge shaped line was made and 
welded in the opening at C, making it as good as ever. 

It is difficult to lay down a rule as to how to get the 
amount needed for expansion and contraction and it is not 
necessary. The operator will always find a way. Be it 
enough to state that it is of vital importance, and abso- 
lutely necessary, that the frame to be welded is set free 
to expand when heated and to contract when cooling, # 
to #s inch being as a rule the proper amount. 

After the break is thus jacked apart, or other allowance 
made for expansion, the frame should be cut as shown in 
Fig. 3. Enough should be cut out to allow the operator 
to work his torch and filling rods freely on both sides. 

After this is done all iron oxide should be chipped off, 


























Fig. 3. Correct Method of Beveling Frame. 


a brick furnace built around the weld, and the frame heated 
with an oil burner. 

On a light frame, a weld may be made without preheating 
frame with an oil burner. 

In that case, start heating at bottom on both sides with 
the welding torches. It requires only a few minutes to 
bring the bottom of the frame to red hot. The rest will 
take care of itself as the weld is progressing. When a 
frame is welded in this manner, % inch is sufficient for ex- 
pansion. 


The Welding Operation. 


When preheating is used and both ends are red hot, the 
brick furnace should be removed quickly and welding 
started immediately, one operator on each side of the frame, 
starting at bottom and working towards the top. Both 
sides of the weld and inside or at the center should be 
kept a little high, in order to run off all iron oxide and 
other impurities sometimes found in the material of cast 
steel frames. . 

When the bottom is built up heavy enough to stand 
hammering the metal thus welded in should be hammered 
and packed together by the aid of a fooler made for the 
purpose and a light sledge. Care should be taken not to 
lose the heat. The welding should be resumed immediately 
and another inch welded in. A short stop should be made 
again for hammering. The fooler used should be shaped 
so that it can be worked freely all around and on all sides, 
and round enough not to make any marks. In other words, 
the metal should be hammered and packed firmly. 

The frame should be reinforced on both sides of the 
weld about 54 inch and left % to % inch wider on each side, 
when practical. 
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After this is done, the part welded being red h 
ing should be continued as before. Hammering sh 
made about every inch welded and the bottom kept 
til finished. 

When the weld is finished, both sides cleaned 
the torch, the whole weld should have a unifo: 
Light hammering may now be done to give th; 
smooth surface. 

This will not make it any stronger, but it will lo 
like a mechanical job if it is smooth and even all 
The jack, if used, should then be loosened a trifle 
the frame is cooling and contracting the jack shou 
be loosened a little at a time until the heat does n 
any more. In other words, when the red heat has 
peared the jack should then be taken down and th: 

allowed to cool and contract freely. 


Causes of Bad Results and How to Avoid Them 


I do not know very much about chemistry, henc: 
not try to use chemical terms. Many very” able 
have ventilated this subject from a chemical point « 
in The Welding Engineer from time to time. I will 
try to explain this matter as it appears to me. T"| 
on the firing line using the torch every day cann 
but form opinions and theories. 

Studying his work he will discover causes of failu: 
improved methods. 

When the operator meets with failures, as a | 
method, not the welder, is blamed. But the fact t 
matter how many failures occur in a shop where 
are welded, some welds will hold and stand the test, s 
in my opinion furnish proof enough that the method ji 
at fault. If the operator makes a good weld once in ay 
he has yet to discover what made the rest break. 


. must be a reason. Any blacksmith will accidentally ma 


good chisel once in awhile, but it takes a good me 
to make a lot of chisels, and make them so that al! 
them will stand hard work. 

One of the main causes of failures in my opinion is 
proper allowance for expansion and contraction. As stat 
above # to # is in most cases the proper amount 
may be hard to get and the operator after working hard t 
get ve, lets it go at that and welds the frame. When heat- 
ing the ends are free to expand and will expand or lengthe: 
But when cooling it is not free, the ends are welded t 
gether. What then will take place? The rail welded would 
become % inch shorter than before or perhaps more as t 
case may be if loosened and allowed to cool. 

Now it is not loose. The opposite rail is longer and 
sides, the frame is bolted tightly to other parts of th« 
comotive. 

Something must give. If there is nothing else that will 
give the welded rail must contract or lengthen as 
cooling and that will take place in the weld which is hot 
It will pull together as a rule and spring the opposite rail 
and other parts to which the frame is bolted, thus creating 
an awfully hard internal strain in the frame, which to- 
gether with all jerks and bumps the engine receives whic! 
working, will cause the frame to break again sooner 
later. 

In this connection I wish to state that I believe the 
writer in the December issue of The Welding Engineer, \\r 
Kopferschmidt, is wrong when he states in his article on 
frame welding: “After the frame is annealed and the 
metal brought to a bright cherry red, it should be left to 
cool for an hour. Then the jack is slowly released to 
proper size between the jaws and left there until entire!) 
cool.” Why leave the jack between the jaws for one hour 
after the weld is allowed to cool? 

The expansion of all metals will increase by added heat, 
and contraction will take place when the heat is decreasine 

By leaving the jack between the jaws for one hour alte’ 
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rame is allowed to cool, it will prevent the frame or 
ws coming together as the frame is cooling If set 
the frame would in one hour contract at least two- 

of the full amount given. When this cannot take 
the frame must lengthen that much in the weld. The 
is put in a severe pulling test before the metal is 
and hard, and it will weaken the weld because it will 
it apart. 

\nvthing to be welded, a frame or any other thing, 
al ald, when at all possible, be set free to expand and con- 
ract. If this is pot done it may be a cause of failure, or 

reak elsewhere in the frame and should by all means be 


oided 

Much has already been written about the bad results 
caused by burning excess oxygen or acetylene gas, and 
the welder is taught from the start to use a neutral flame 
to avoid bad results from this cause. Excess acetylene is 


easily detected in the flame or cone, but excess oxygen is 
not 
While at work welding, the oxygen valve of the torch 
may accidently be opened a little and excess oxygen used. 
If working from pipe line the oxygen pressure may vary 
a little and cause the same result without it being noticed 
in the flame by the operator. Excess oxygen as well as 
excess acetylene gas is easily detected in the weld and 
should always be avoided. By working the torch too long 
one place, the metal will get too hot and absorb or com- 
bine with the oxygen in the air, causing in appearance the 
same foaming surface as when excess oxygen is used in 
the flame. 

If the melted metal in the weld is covered with a boil- 
ing, frying foam, something is wrong. 

The flame should be adjusted immediately and if found 
to be right, welding stopped a moment to allow the metal 
to cool a little. If welding on a frame it gives the operator 
an opportunity to heat the bottom of the frame in order 
to hold a uniform heat. One cannot make a good weld 
without sufficient heat to fuse the metal, both the surface 
to be welded and the filling rods, but excess oxygen as well 
as excess heat should be avoided as much as possible. 

As both steel and iron have a great tendency to combine 
with oxygen when in melted state, the process of welding 
should progress rapidly. 

In other words, the melted metal should not be exposed 
to the air more than necessary. 

If excess acetylene gas is used it will carbonize the meta! 
and make a hard and brittle weld. The melted metal ap- 
pears as though it was mixed with sand, or very near the 
same as carbon steel appears under the heat of the torch. 

A good, soft iron will stand more heat than steel without 
injury. It will not oxidize as quickly and therefore fur- 
nishes the best welding material on engine frames. 

A good, soft steel will, if not overheated or oxidized, 
furnish a good welding material, but oxidization will take 
place to some extent no matter how carefully guarded 
against. It is better then to use a material that will stand 
high heat without injury. 

Another common cause of failure is neglect to heat the 
surface to fusing point before adding more metal from the 
filling rods. It is simply filled in, not welded. It may 
look all right to the untrained eye and be covered up, but 
in order to weld both must be in melted state. 


A good way to test one’s work is to take the cutting torch 
and cut through the center of a broken frame weld. By 
watching closely at the bottom of the cut as the iron oxide 
is running out, patches covered up, holes or cracks, can be 
seen very clearly. 

Two operators working one on each side of the frame 
should always be used, and if there is a third man to spell 
off it is better, but both sides should be built up even. If 
one side is easier to handle than the other, or if one man 
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is a faster welder, it makes no difference. Both sides should 
be built up even and finished at the same time. Even heat 
should hold as much as possible, and when a weld is started 
it should be continued until finished without allowing the 
frame to cool. ; 

Oxy-acteylene welds on engine frames are called a failure 
in many places, but those who think that have another think 
coming. If applied by experienced men it is proven to be 
very successful 

A failure will,’ of course, happen some time no matter 
how well the work was done, but it must be borne in mind 
that the frame broke before it was welded at all, and any 
other weld will sometimes let go. 

No weld can be made and guaranteed never to break 
again. 

CONSTANT-CURRENT CLOSED-CIRCUIT ARC 
WELDING SYSTEM. 

Arc welding practice as it exists today is based on opera- 
tion of arc from constant-potential circuits, and since arcs 
operated under these conditions are unstable, it is necessary 
to connect in series with each arc, a ballast resistance. 

In the early days, comparatively high voltage circuits were 
used and enormous quantities of energy wasted in resistance. 
Later, as arc welding became of greater industrial im- 
portance, generators were constructed especially for the pur- 
pose, and the voltage was made as low as possible, until 
finally it has settled down to from 60 to 70-volts. Auto- 
matically controlled resistance whith changes with the value 
of the current, permits the use of a lower voitage, but the 
arc still has the constant-potential characteristics. 

A normal welding arc consumes about 22-volts. However, 
depending upon the operator or upon the work, it may vary 
from 16 to 28. Therefore, any voltage produced by the gen- 




















Self Regulating Welding Generator. 


erator in excess of this, must be absorbed in resistance and 
wasted. 

The constant-potential arc when operated in multiple with 
other arcs, tequires a separate circuit from the generator 
end of the line, or at least from a point in the distribution 
system where the voltage regulation is close, otherwise the 
coming on and the going off of the various arcs will disturb 
the regulation to an intolerable degree. 

On account of the expense of low-voltage distribution cir- 
cuits for constant-potential arcs, practice has drifted toward 
the single-arc unit, portably mounted. 

The Electric Welding Company, electric welding contrac- 
tors who have been in electric welding business for nearly 
10 years, developed in their practice a new system of arc 
welding, and in order to place this system on the market, 
organized the Arc Welding Machine Company as a separate 
corporation. The Arc Welding Machine Co. has perfected 
the system, now known as the constant-current closed-circuit 
system, which operates arcs in series. 

This method has all the advantages of series distribution, 
namely: the size of wire is uniform throughout the system 
and carries a uniform current, independent of the length of 
the circuit, as well as of the number of operators. The cir- 
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cuit is simply a single wire of sufficient cross-section to carry stopped, but is killed by a short-circuit which is pla: 
the current for one arc run, from the generator to the near- _it. 

est arc, from there to the next, and so on back to the gen- 
erator. Wherever it is desired to do welding, a switch is 
inserted in the line, and a special arc controller provided with 
suitable connections plugged in across the switch, whenever 
work is to be done. These controllers may be portable or 
permanently mounted at the welding station. 


Stopping an arc by short-circuiting and limiting 
production in the same way is also patented. A 
in advance has been made by short-circuiting the : 
of breaking it; because it is impossible to avoid 
crater with pin-holes by any other means than redu 
of the metal, and this is the most effective method 

The generator is a special machine and consists of two it. 
units. The generator proper which furnishes the energy for 
welding; and the regulator, which automatically maintains 
the current at a constant-value. The regulator is excited 
from a separate source and by varying its excitation with an 
ordinary field rheostat, the main welding current may be set 
at any value within the range of the machine that is desired, 
and once set it will automatically maintain that value. 


- 
Bara ici NR AC aT" 
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On account of the fact, that the arc heat is aut: 
controlled and limited, it is possible to use a lower 
labor in welding operations with this system. 


The number of arcs that can be connected in serie4 
ited only by the voltage; and up to the present ti: 
the maximum number for which machines are constr 





Each arc that is operated on the system is equipped with 
an automatic controller, which serves two essential purposes. ae 


NEW WELDERS’ ASSOCIATION. 


A new organization known as the American Acety! 
ers’ Association, Branch No. 1, has been formed 
Mich. On April 28th a meeting will be held at the Tull 
Detroit, Mich., for the purpose of organizing a seco 
Meetings at Jackson are to be held the first Wednesda 


1. It maintains at all times the continuity of the circuit, 
so that one arc cannot interfere with any of the others when 
it comes on, or goes out of, the circuit. 





month at the Y. M. C. A. club room. At each meetir %: 
will be read by a member or a vistior. At the next meet a 

. o . ‘ vae 
B. Kopferschmidt, the first president of the Branch, eS 


a paper on welding high speed steel. Mr. A. F. Dill 
C. A. Building, is secretary. 





The charter members of the new association are 
B. Kopferschmidt, president; J. H. McIntosh, treasur 
West, E. G. Cady, W. M. Backus, A. Lewis, A. Young 
farb, C. Belcher, S. Dennis, Geo. V. Nord, J. Ennis, | 
and A. F. Dillon, secretary. 








NEW DETROIT COMPANY. 


A new company has been formed at Detroit 
name of the Oxy-Acetylene Equipment Company, t: 
welding apparatus and equipment of all kinds. The 
pany is under the management of C. H. Dockson, 
the oldest and best known apparatus salesmen in the 
try. 














NEW APPARATUS COMPANY. 


The Bradford-Ackermann Corporation, recently for: 
by A. H. Ackermann and C. €. Bradford, with offices 
the Forty-second Street Building, New York City, annou: 
that they have concluded arrangements with Ashton, Laird 

Automatic Are Controller. & Co., for the sole selling rights of their “Astra” hig! 
temperature gas apparatus and oxygen welding appliances 
2. It controls automatically the heat which can be put manufactured from the designs and patents of E. Rave: 






into the metal of the weld. Rosen-Baum, the well known consulting engineer on 
The current through the arc, together with the size of temperature gases. 
pencil, determines the flow of metal from the pencil, and In addition to the extensive line of the various 


this current is adjusted by shunting any desired portion of acetylene welding appliances, of proven merit and supe: 
the main current around the arc. The regulation character- jority, there will be marketed a new and standardized lin 
istic of the arc being adjusted by a series parallel resistance, of oxy-illuminating gas apparatus exclusively manufactured 
which is patented. by this company. In this process either natural or artificial 
For a given flow of metal through the arc, the tempera- illuminating gas, direct from the town supply, is substituted 
ture of the metal is determined by the length of the arc, that 5 @ supporting gas in connection with oxygen, and reco: 
is, by the voltage. With this controller, the length of the mended for economy and efficiency, on a number of classes 
arc limited by the voltage is adjusted to suit the work and Of work where its specific temperatures are especial!) ( 
the operator; and if exceeded, the arc is short-circuited auto- adapted. : 
matically, and remains short-circuited until the welder is These new appliances produce a proper neutral flame a: 
ready to begin again. permit an extraordinary simplicity of operation. Th: 
Provision is also made for stopping the arc at will without process has proven to be of considerable technical value on 
lengthening it. Therefore, with this system it is impossible a variety of work and is already domineering various field 
to draw a long are and burn the metal, and most important such as lead burning, etc. 
of all, the are is not broken when the welding operation is Bulletins of the new appliances are now on the press. 
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=XPANSION AND CONTRACTION IN WHEELS AND 
: HOW TO COMBAT. 


By J. R. Waters. 
welding business, as in all others, the man who wants 
All 
The 


ter. to succeed, must recognize, and especially so, in relation 


eed must recognize the law of cause and effect. 
; have no existance apart from the idea of law 
above subject, the law of expansion and its reaction, con- 
and try to conform with this law to the best of his 
Never forget it, or it will force itself upon your mind 
b with maybe unpleasant force, juSt the same as if you 
sot about the law of gravitation and walked off the roof of 
building. Now there seems to me to be a tendency 


- 14-sfory 
a 14 tOTy 


UU 





on the part of most welders who have written their experiences 
to neglect one important, and to my mind very important, fact 
There are many contributors to The 
Welding Engineer who are, no doubt, clever and intellectual 
I myself have found many useful ideas from their 


regarding wheel problems. 


individuals. 
articles on different subjects, and it is in appreciation of these 
ideas that I take up my pen and try to add what little I can to 
Now 
the point I want to make, more than anything else, is in regard 
to the welding of the rims of the wheels. Every who 
has tried to weld a spoke in a wheel knows of the necessity of 


the problems which confront the best of us some times. 

welder 
allowing it room to expand and contract, as a very slight strain 
set up in the spoke, when bound by the heavy rim, will show 
itself by the breaking of the spoke, as the strain is confined to 
that particular number, if the rim has not been heated. Not so 
in the case of the rim, however, as the strain is divided over a 
greater area, as will be seen by observing Fig. 1. Consequently 
the strain is not noticed so much as in the case of the spoke, 


in a D 


clamps and 
~ Straight edges 






t 

n 
d but distributing the strain does not eliminate same. Now-re- 
1 ferring to Fig. 2: A is a crack in the rim of the wheel. Now 


+ it is possible to weld same without any preliminaries at all and 


the job may stand up, but then again it may not. This is the 
only luck any welder may hope to have He may make the weld 
d strong enough to withstand all the strain for the time being, and 
then in a little while the owner of the wheel will come to you 
n ste say, “the wheel has broken again.” In the weld? Oh no, a 


iittle way off. Then with great pride and egotism you will point 
out to him, “our welds never break.” I know, I have been 
through the mill. But to get down to business, it was largely the 


welder’s fault that the wheel broke again, through not allowing 
for that nightmare of the welder, room for the contraction of the 
weld. Now I contend that the right way to do the job was to open 
the wheel at the point A sufficient to allow for the contraction at 
that particular point and my method is as follows: Heat the 
hub with the torch, or a coal oil torch, at the point B, and you 
will find that you can easily get all tne opening you need at A, 
with a very slight heat at B. The amount of opening you need 
depends upon the thickness of the rim. You only need a little 
experience on different wheels of varying thicknesses to deter- 
mine that. When you have what you think is enough opening 
proceed to weld rim. If you are working on job alone do not 
let hub get cold immediately, but jump up to it with your torch 
occasionally, as the other part of the wheel, being cold, soon 
takes away the heat. When nearly through with weld at A 
leave B alone and finish at A, and you will find that when cool 
there is no left in the at all. Now on looking 
through back numbers of The Welding Engineer I find a num- 
ber of drawings of wheels, and one in the July edition is by a 
strange coincident an exact reproduction in regard to breakage 
as one I myself had to repair, excepting one extra break. I ac- 
complished the job in a lot different way than the one which 
was done in the illustration. I refer to the July number. My 
Referring to Fig. 3 parts broken A, B, 


strain wheel 


method was as follows 


Break ¢ 
Fig.5 


C, D and E respectively. I set the pieces back in their places 
by tightening a piece of welding wire around the whole outside 
rim of wheel, then I and another welder tacked points B and E, 
then clamps and straight edges were placed at C and D to con- 
trol or keep piece from falling out of line when expansion takes 
place through heating of spoke. A was opened 3/32 inch and 
tacked on one side, then I turned over and burned out three 
parts way through, welded, turned over and remainder was 
burned out and welded and left to cool. When cool we found 
that we had just left enough open at A, as the parts C and D 
were exactly in line and fitting perfectly. Then as explained 
before, F was heated to give the necessary opening at C. That 
part, as you have noted, not being tacked, consequently being 
free to move, which was then welded. The same procedure was 
followed at points G and D. It then being quitting time and 
the wheel not being, as is usually the case, in the repair shop, 
the fact that a new pinion had to be made and other repairs 
done to the machine, we went home. In the morning when 
we came to work, we examined the wheel and found we had 
gaged the distance at C and D so well that the tacks at B and 
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E were not broken. The same procedure was followed at F and 
B, and G and E as explained before. Of course, the tacks being 
broken at B and E first, then the tooth H was built up and 
machined down. The wheel has been running on war orders 
and at high pressure ever since. Now there seems to be a 
little controversy over a wheel welded by W. B. Manning, in 
the December issue of The Welding Engineer. I would like to 
“butt in” and point out the way I would do the job. First, set 
up wheel, then tack at A and B, clamp points C and F as ex- 
plained in last illustration, allow enough opening at E which is 
determined by thickness of section, to take care of contraction 
of hot metal at that point. Tack one side, turn over weld as 
spoke as in last wheel and allow to cool. Then weld A and B; 
after those are welded, all you have to do is to treat other 
breaks D, F and C as separate breaks in rim and follow pro- 
cedure outlined in proceeding parts of this article. I could go 
on explaining different jobs on wheels for months, but when 
you have once grasped the idea they are merely a matter of 
repetition. Before closing I would like to point out a method 
of getting sufficient expansion to weld, say a wheel with only 
one spoke broken, referring to Fig. 5. Heat a section of rim 
at B and C until you have enough space at A to allow for con- 
traction of weld at that point, weld same, keeping the heat on 
B and C until weld at A is nearly finished, then take heat away 
and finish weld, and then let wheel cool off. Of course, there 
are some wheels which, owing to their small diameter, combined 
with great weight and consequently heavy spokes and rims, that 
it is not possible or I should say not advisable to weld spokes 
by above method. In these cases preheating is desirable from 
the gas consumption standpoint, but wherever possible and in 
nearly all cases of rim breakages it is good policy to try and 
overcome the contraction and expansion problem by local heat- 
ing, which in all cases is governed by the nature of the job and 
the extent of the break. 





SOME MORE USES OF THE OXY-ACETYLENE 
BLOWPIPE IN THE LOCOMOTIVE BOILER 
SHOP. 


By B. Kopferschmidt. 
There are some people who claim that the oxy-acetylene 


welding process is in its infancy yet, and that we all have to - 


learn a great deal before we can get the full benefit of the 
process. Others are claiming that they know all that is to 
be learned about cutting and welding. 

Personally, I belong to the class that is willing to learn 
and advance the welding process as far as possible, as there 
is no end to the possibilities of the gas welding device. 

In August, 1916; I wrote an article in The Welding Engi- 
neer about “The Oxy-Acetylene Welding Process in the Lo- 
comotive Boiler Shop,” and I thought that I covered all that 
could be said about this class of welding. However, during 
the past seven months, I learned a great deal more and to- 
day the operations performed with the oxy-acetylene blow- 
pipe in our boiler shops are greatly increased. These new 
successful operations not only increased our saving in money 
over the old methods, but they accomplished a far greater 
saving in dispatching our shopped engines sooner than with 
the old methods. 


There are four cylinder head covers on each locomotive 
that were made by the boilermakers. These covers are made 
of No. 11 or No. 12 gauge sheet iron. The mechanical 
process of making these covers consisted of laying out the 
sheet iron, which was then pressed in a form and hammered 
to suit the size. Then it was trimmed off at the edge and a 
hole drilled in the center. The cost of this operation is 
about $5.00 apiece, but the greatest trouble was that the 
boilermakers could not supply all the necessary covers, as 
they were too busy with other more important work. 

Here is where the boilermakers were relieved and the 
acetylene blowpipe employed to make these covers, for only 
62 cents apiece. The method of making these covers was as 


follows: The proper size rims, about four inches ) 
cut and welded at the seam, then round tops wer: 
the rims and welded all around. The best featur: 
with the acetylene method we could supply all th; 
covers, also a good stock. 

When a set of locomotive flues has to be take: 
the front sheet is not to be removed, there is a 
among boilermakers of reaming out one flue hol 
larger and through this hole the 365 or more flues 
out. I have seen times when a set of flues were < 
coated with scale that it required many days and : 
hard labor to remove these flues through the en! 
hole. Even under favorable conditions this op: 
regarded as the hardest job in boilermaking. Hoy 
of our progressive boiler shop foremen at St. Tho: 
suggested the aid of the acetylene blowpipe to cut 
hole in the center of the flue sheet, as per Figure 1, 
cutting blowpipe. 

Through such a hole all the flues are removed 
they can be handled out of the boiler,-then the sa: 
that was cut out is bevelled on both edges to a 
angle and welded back in its place. This operatio: 





Fig. 1 


dollar and the saving is greater than any other welding 
cutting operation performed in the boiler shop. 

There are some experienced boiler welders who are clai 
ing overhead welding on whole crown sheets is not on! 
practical but easy. However, I found this operation wit! 
out standard blowpipes too complicated and expensive. a: 
I felt justified in discouraging the overhead welding on lon: 
seams, and limiting the overhead welding to smal! patches 

Recently I found an old blowpipe that was used for | 
chine welding. The head or nozzle was not bent to any « 
gree, but was straight in line with the handle. As the who 
handle was about 8 inches long and too short for any ha! 
welding, I welded a 6-inch extension in the middle. Then 
I was looking for some operations where I could emp! 
this blowpipe and found it successful in overhead weld 
In welding the first crown sheet, I found that this style 
blowpipe eliminates all the hardships experienced with t!' 
standard makes, and the cost is not much higher than ¢! 
horizontal or vertical boiler welding. 

We had a great many old riveted side sheets in the ‘" 
box where there was hardly any caulking edge left. These 
seams were a continuous source of expense in maintenance 






lb A ° 


ee 















































=) 


fire 
ese 
nce 


THE WELDING ENGINEER 25 


: of time in the round house, almost at end of every removed successfully, 
\Ithough the rest of the side sheet was in fairly good cent apiece, with the exception of the mud ring rivets. These 
n. yet there was a common practice to remove these _ rivets have to be drilled out and removed with the mechanical 
and replace them with new ones, at great expense and __s process. 
time. However, with the aid of the oxy-acetylene The method of cutting out rivets on a fire box or boiler 
and welding blowpipes, these sheets are saved and with the blowpipe is as follows: If the head is flat on each 
d seams eliminated with the following method: Cut side, then concentrate the pre-heating flame on the center or 
. . straight line on the center of the rivets from flue sheet rivet until the metal starts to fuse. Apply then the blower 
or sheet flanges with the cutting blowpipe. Then with and blow a hole through. By this time the whole rivet will 
neueeailll air hammer bevel both edges to a 45 degree become a dark red,/while the sheet around the rivet will re- 
le. including the half rivet holes. Then remove two rows main black. 


This feature of difference in colors should help 
‘¢ ctaybolts on top*and one row at the bottom of the seam. the operator to burn the rivet material only, by moving the 


Then clamp both top and bottom sheets to keep them level, nozzle around the center until all the red hot metal is blown 
about every six or eight inches apart. After this preparatory through the sheet. Thus a bare round hole is left on the 
oud is done, tack the line of welding between clamps. sheet. If the heads are round, then cut off the heads first, 
Care should be taken that every tack made should not be di- then follow the above method to cut the internal part of the 
rectly above the staybolt hole, but between two staybolt rivet. 

holes. Then start welding from the center to one end, and If we can increase these welding and cutting operations 
again from the center towards the other end. When the in the boiler shop at the above rate, then the value of the 


without damaging the sheets, for one 


welding is finished, the fire box has an entirely new appear- oxy-acetylene blowpipe will be the greatest in a railroad 
ante shop. It is a well known fact that it is the boilermaker that 

The cutting blowpipe has also advanced and has increased keeps our locomotives the longest time in the shop, and if 
its operations in the boiler shop. we can shorten his labors with the aid of the blowpipe, so 


With the mechanical process it costs the railroad on a_ that locomotives should be out of shop sooner, then this 
piece-work basis about 6 cents to remove a rivet from a wonderful welding and cutting device will accomplish a great 
boiler. With the acetylene cutting blowpipe, rivets can be saving. 





CUTTING STEEL RISERS. The following table shows a few tests made under ordinary 


By A. Krebs.* conditions in a big steel foundry. The cuts were made with a 

‘ cutting torch of the General Welding & Equipment Co., Boston. 
The readings were made by the officials of the foundry concern: 

Test No. 1 applied to cutting regular castings just as they 
came along. It represents the regular work of an operator in 
a foundry. Cleaning of the risers was of a very superficial 
kind, the operator knocking off sand and scale with a hammer 
just to get the principal dirt off. The readings were taken 
before and after the 40 cuts had been made. They include, 
As to operators, mostly unskilled labor is employed and when _ therefore, every waste of the ordinary way of doing things. 
they are broken in and just start to get on to it—and then ask Tests No. 2a and No. 2b were made on a wheel rim 1% inches 
for a raise in wages—they are discharged and the game starts’ thick at the outside rim and up to 2% inches thick in the center. 
in over again. Foundries, however, begin to see that a careful No. 2a was a cut with 


one of the latest tips of the General 
and conscientious operator is worth good wages. The saving Welding & Equipment Co., for oxy-acetylene designed to cut up 


in oxygen alone may pay for all that he gets out of it. to 3 inches. No. 2b was a cut made with oxy-hydrogen. The 
When risers are sawed off mechanically, great care is taken metal was clean and the cuts fine. 





Very often the question is asked by cast steel foundries, how 
much does it cost to cut risers. The answer is a pretty complex 
one. There may be holes and sand in the risers, the outside 
of the riser may be covered with sand and scales, the operator 
may be a poor one, or he may be forced to do the cutting in a 
very uncomfortable position so as to interfere with an easy and 
unobstructed movement. 


to line up the castings right, to remove all sand and scale, and Test No. 3 was made on a clean riser. The cut looked as if 
to see that a skilled mechanic is at hand, but when it comes cut by machine. 
to gas cutting, the operator is often expected to be an acrobat, _ plish. 
and do besides the cutting, some aviator or snake stunts. Tests No. 4-7 were cuts on risers of a 10-ft. high fly wheel. 
Now, everybody knows that a good cut needs not only a re- The risers were only slightly clean and the operator had to do 
liable cutting torch but a good steady hand and an unobstructed his best to get in a comfortable position for cutting. Of course 
movement, _ for cuts of 10 inches to 16%4 inches length, the operator should 
Furthermore, sand and scale should be carefully removed, not have all the comforts of a solid stand and of free movement, 
only on top but especially on the bottom of the riser. Other- but in this instance, conditions were not ideal. 
wise, the oxygen strikes at the bottom of the slot against a Nevertheless, the cuts were good, the risers dropped right off 
scale of oxide which it can only penetrate with difficulty, and and the consumption of oxygen was remarkably low. This 
the burnt material instead of blowing straight down the slot, goes to show that much more could be attained if the set up 
blows out partly sideways or blows even back. Of course then had been more favorable. Furthermore, it must be stated that 
the lower part of the cut looks ragged. one or the other riser showed a hole which however did not 
In case of heavy cuts, 8 inches and more, it is essential to stop the operation to a greater extent and that the operator 
do a little special cleaning. The cut will then be much smoother was ordered to cut slow to guarantee a dropping off of the 


This shows what good cleaning can accom- 








and will save in labor afterwards. riser. 
ee In a later issue I will give some practical figures about heavier 
“Consulting Engineer, Boston, Mass. cuts. 
Average Oxygen Square Inches Square 
Number Total Total length Thickness Total Oxy- per Linear Cut perCu. Inches Linear 
Test NW of Cuts Square of Cut of Cut gen Consump- Foot Cut Foot Cut per Inches Cut Time 
. No. Shape of Cut Made Inches Cut Inches Inches tion Cu. Ft Cu. Ft. Oxygen Minute Per Minute Minutes 
| Different shapes, %” thick._.40 615 248 2.5 248 - oe) ae aes oats 
2a { Wheel rim, 154” ) 10 94.5 54 1% 8 1.78 11.8 22.5 12.96 4.17 
2) | to 2%” thick if 10 100.6 57.5 1% 10.4 2.17 9.67 18.3 10.45 5.5 
64°x 8 * 52 8 6% 14 21 3.7 27.1 4.17 1.92 
($$ 50 10 5 18 21.6 2.78 20 4 1.5 
5 SY"x154" 85.25 1514 5 34 26.3 2.5 22.8 4.14 3.75 
6 5Y"x15%" 85.25 1514 5% 28 21.6 3.04 26.2 4.77 3.25 
7 5Y%"x16%4" 90.75 | 1614 5 32 23.3 2.84 27.9 5.08 3.25 
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Doing Your Bit. 


| Be is a privilege of the citizens of this country to disagree 

with those in power, criticise them when their actions 
do not jibe, publicly state what should have been; in fact we 
agree that we may at all times disagree—this in ordinary 
times. But now we are all agreed on one thing, solidly be- 
hind our President, we will do all we can to aid our Coun- 
try. We cannot do less than give all we can to the service 
of this Nation. 

Whether this service should be at the front or in the Navy 
or right at home depends greatly upon our fitness but surely 
all in the welding industry will be able to say that their bit 
has been done the best possible way. 

Men familiar with the oxy-acetylene process of welding 
and cutting will find plenty of opportunities in the service. 
Skilled workmen will be needed at the front and still more 
men will be needed in the factories turning out munitions. 
Doing your bit right now may consist of making a better 
welder of yourself, preparing for harder work to follow. 





Trade Paper Misinformation. 


i” a prominent weekly engineering magazine appeared a 

heading leading one to believe that oxy-acetylene tanks 
were extremely dangerous. The body of the article related 
the accident of an oxygen cylinder which had contained a 
perfect mixture of hydrogen and oxygen, an occurence which 
was perfectly proper to publish but which certainly should 
have been studied a little closer by the editor before his title 
was written. 

In a monthly magazine we note a series of “practical” 
welding articles, the first of which states that acetylene 
should not be allowed to generate over thirty pounds pres- 
sure. Most assuredly it shouldn't, as we all know. 

There is little we can do except protest each time in the 
hope that eventually they'll stop doing it. Harm most cer- 
tainly comes from this misinformation. 

And, just to prevent our being hoisted by our own petard, 
we want to say in advance that errors are just as likely to 
creep into this paper as in any other. But our readers are 
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so familiar with welding subjects that we expect 
quickly know about them; and information of this 
is doubly welcome. 





Mobolizing. 


HIS. country has entered upon the most 

enterprise in its history. Preparedness is a y 
has been bandied about for many months, but at | 
face to face with grim war. 

There are some who would like to believe that 
is to be principally a loosening of our national pur 
and that none of the honors and griefs of actua 
will be brought home to us. 

Now, that we have gone to war we must pr: 
vigorously, with cash, with munitions and supplies 
fighting men. Americans have never been put in + 
tion of buying protection and we are not going 
now. We are going to send the flower of our 
Europe, there to uphold the teachings and splen 
tions of a great republic. 





What Will You Do? 


[HE large army we are now recruiting and tra 
require the services of many thousands of 
mechanics, men who can do things. Among th: 
workers who will be needed are welders. Are yo 
to serve your country for the period of the war? 
are, write the editor of The Welding Engineer today 





Business Magnanimity. 

CERTAIN big corporation, says the Wall Street 

was fortunate some years ago in getting a cont 
a long period of years for raw material from a smal! 
poration. It came to pass that prices of labor a 
sharply, so that the corporation which sold its ray 
terial to its big client was making little or no moi 
its contract. Then the big corporation said: “You 
not making any money out of the goods you sell, y 


we are making more money than we have ever mac 


our finished products. We'll do the square thing an 
you more than you are legally entitled to.” This is th 


derstanding of Wall Street interests. The big corporat 
referred to in court actions as merciless and contempt 
is the United States Steel Corporation. The little brother 


benefited is the Pittsburgh Coal Co. Such things d 
happen every day. 








Welders Wanted for the Army and Navy 


Experienced welders, both oxy-acetylene, electric, 
Thermit, etc., will find plenty of opportunities to 
serve their country. If you are willing to do your 
bit write the Editor of The Welding Engineer to- 
day. Give age, weight, state if a citizen and if 
married, experience, etc. You may be needed in 
the army or navy, or you may be needed in one of 
our munition plants. Every citizen has a duty to 
perform and this means you. Register with The 
Welding Engineer today and the information you 
give us will be filed with the proper authorities im- 


mediately. 
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OXY-ACETYLENE WELDING in 
REFRIGERATING APPARATUS 


By M. Keith, Dunham 


ROBABLY in no other field of industrial use is the 

proper application of oxy-acetylene welding of more 
value than in that of refrigeration. Ammonia leaks are to 
be avoided both from the standpoint of cost and hazard to 
human life. The pressures used are not, so to speak, high, 
particularly in these days of carbonic acid gas, oxygen, hy- 
drogen, etc., which are commonly shipped in containers at 
pressures from 1,200 to 1,800 pounds per square inch. Re- 
frigerating plants employ considerable pipe which must be 
‘ointed together by threads, flanged joints, or welding; and 
it would seem that the widest possible use of the oxy- 
acetylene process would by this time have been taken ad- 
vantage of by the refrigerating industry. 


It is because of the apparent simplicity of the process that 
disappointing results are sometimes realized. Elementary 
principles are many times lost sight of, and in viewing the 
results engineers are likely to place the blame of a faulty 
weld upon the process rather than upon its incorrect appli- 
cation. 

Oxy-acetylene welding is not the patent medicine “cure- 
all” of the refrigerating world. It is, however, a remedy 
for many of the ills resulting from former methods of con- 
struction of pipe and pressure vessels, if it is intelligently 
taken. 

Oxy-acetylene welding is a fusion process. To bond a 
seam, joint, or break, a flame of something over 6,000 deg. 
F. is played upon the metal until it melts and flows together. 
When any metal is melted a physical or chemical change, 
or both, takes place in the weld, or in the line of metal ad- 
jacent to the weld. Iron or steel which has been rolled or 
forged is of coarser grain in the weld, more like a casting. 
In addition the weld may absorb gases, it may oxidize, or it 
may decarbonize. 


Importance of Apparatus. 


A realization by the constructor of refrigerating apparatus 
of the difficulties encountered in the application of the oxy- 
acetylene flame to steel welding, and particularly to that 
which is subjected to tension is essential. Without attempt- 
ing technical explanations or discussions, let us first consider 
the apparatus itself, the importance of the quality of which 
cannot be over-estimated. 


The welding torch is an apparently simple tool of two 
brass tubes terminating in a tip from which comes the flame. 
The other end of the torch has upon it connections for twa 
hose, which lead back to regulators controlling the pres- 
sure of the two gases, oxygen and acetylene. But while the 
torch looks simple it might be said that hundreds of thou- 
sands of dollars have been spent upon its development with 
a view of constructing one which will deliver the right pro- 
portion of gases in the correct, mechanical shape of flame. 
Too much oxygen in the flame means a weld badly burnt, 
and therefore, deficient in strength. Even a flame too rigid 
results in depositing in the weld considerable oxide. Purity 
ot the acetylene is demanded, and without going into details 
it might be said that it is extremely easy to produce 
acetylene gas which contains elements of a nature which will 
make the welding seam porous, brittle, and burnt; and this 
cannot be prevented by skilled manipulation of the torch. 


The failure of a welded joint, then, may be traced directly 
back to the apparatus or gases. Probably this in not usual, 
but it certainly is possible. Particularly in tension welding, 
gases must be pure and the apparatus high grade. 


Qualities of Material to be Welded. 


We are bringing to a melting heat—not a forging one— 
the metal which is to be bonded; care must be exercised, 
then, in the purchase of the material to secure the right 
character of metal suitable for the purpose for which it is 
to be used, and at the same time favorable to the action of 
the oxy-acetylene flame. The same general requirements 
necessary to the successful welding by forge methods are 
applicable in this instance. Phosphorous and sulphur are, of 
course, elements which should be present in very small quan- 
tities. The carbon point should not be higher than that 
demanded by the construction requirements, as the higher 
the carbon content the more difficulties arise in the welding 
of the metal. Too often the constructor unfamiliar with 
the requirements of oxy-acetylene welding pays little atten- 
tion to the fact that this process does demand some thought 
in the purchase of material which is to be welded. 

In the manufacture of a pressure vessel, the sheets should 
be cut so that when rolled up to form a cylindrical body the 
edges which are butted will be on a bevel of from 60 to $0 
degrees, depending upon the thickness of the material. This 
V or channel, as shown in Figure 1, must be filled up with 
other material which is in the form of a welding rod fused 
a little at a time to the sides of the sheet. Necessarily the 
welding rod must be of the correct chemical requirements, 
and the purchase of this rod, which is so often done in a 
haphazard manner, is one of extreme importance in tension 
welding. 

Preparation of Work. 


As outlined in Figure 1, the ideal joint for oxy-acetylene 
welding is made by butting, with the edges scarfed or beveled 
as shown. Lap welding by the oxy-acetylene process, while 
sometimes necessary in repair work, should not be done in 
constructing new work, for the reason that it is impossible 
to eliminate layers of oxide in the weld or to get the proper 
degree of strength. 


In designing vessels to contain gases under pressure, the 
weld should be so arranged that the strain imposed upon the 
weld is one of tension and not of bending. Note Figures 2 
and 3, a common form of construction of cylinders. Here the 
line of welding is in such a position that the weld is subject 
to a bending strain. Figure 4 places the line of welding in 
the right position. These conditions are quite easy to meet 
in construction work, yet very often—in fact too often—no 
thought is given to them. Figure 4 is not the only method 
of inserting the head or bottom of a cylinder to avoid a 
bending strain. In a short general article of this character 
principles, rather than details, are advisable. Details may 
be worked out by the constructor but this principle, that of 
designing the article to avoid a bending strain on the weld, 
is an extremely important one in tension welding. 

In making manifolds a most desirable method of prepara- 
tion would be as shown in Fig. 5; but this method is rather 
difficult of realization for some shops. A more common 
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form perhaps and one which is not wholly objectionable is 
as shown in Figure 6. Here the cutting torch is employed to 
make the opening into the header and to trim to shape the 
ends of the pipes which are to be welded in. The edges are 
properly scarfed in the cutting operation and the oxide left 
by the cutting torch is ground or chiselled off. Edges of the 
metal are at the proper degree, and the design is such that 
only a portion of the bending strain is placed upon the weld. 
The construction as shown in Figure 7 is very bad, a portion 
of the pipe being lap-welded, and the design poor from a 
bending strain standpoint. 


Requirements of the Welder. 


The workman who bonds steel which is to be used for 
tension purposes must thoroughly understand the process. 
It does little good to properly prepare the article to be 





Fig. 1. 


welded unless the operation is intelligently carried out. To 
judge by appearances is deceptive, as it is very easy to make 
a surface weld of good finish but which may be lacking in 
quality. A test bar or small piece welded proves nothing, 
A workman may be entirely competent to weld a couple of 
inches and wholly incompetent to weld a couple of feet. He 
may make an ideal job on eighth inch and fall down com- 
pletely on half inch. The employer must ascertain by test 
whether the welder is competent. In addition to his quali- 
fications as a workman, he must be conscientious and sober. 
Making a definite statement as to how much experience he 
should have before attempting steel welding of an important 
character, is impossible. He may learn to properly weld in 
a year and it may take him three or four years; but cer- 
tainly he should have had at least a year’s experience in 
welding steel not subjected to any particular degree of ten- 


sion before he is placed on pressure pipe or vessel welding. ~ 


It is to be taken for granted that he thoroughly under- 
stands the adjustment of the flame to secure a neutral cone 
and to keep it neutral during the welding operation; to 
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properly choose the correct size tip for the thickness of metal 
to be welded; to be able to bring into fusion the sides of the 
bevel and the welding rod, secure homogeneity and penetrate 
through the entire thickness—all this without “burning” the 
weld. 

He should understand the effects of expansion and con- 
traction and know how to guard against their ill-effects by 
simple means; or, if he does not know this, then the con- 
structor or employer must be able to show him how to avoid 
contraction stresses, for it is a fact that there are many 
good welders entirely competent to make a good bond, who 
will not provide for strains set up by the cooling weld and 





adjacent metal. If the welder does not understand ; 
nomenon, it does not necessarily bar him fron 
welding tension work providing someone else has s: 
the work as to provide for it. At intervals, some 1 
should be cut from the weld of jobs going thr 
shop and which the welder does not know is to 
If tanks of three to four feet are being made, t: 
should be made cut from one of these tanks and . 
to find out if the welder has gone through the enti; 
ness, if the material added is of the right quality, a 
has paid proper attention to expansion and contract 
These test pieces may be subjected to simple tes: 
certain the quality of the weld. By grinding and | 
a section and subjecting it to a corrosive acid tes 
such as burning, blowholes, lack of penetration o: 
of material, are quickly discernible. Bending tests 








course be made in any shop without any particular 
ment. If it is desired to secure data on ductility a: 
sility, it is only a question of sending the pieces to the | 
testing laboratories, but this is really not necessary t 
up the qualifications of the welder for ordinary wor! 

Outlined in detail, the qualifications of a welder app: 
ficult for the manufacturer to determiné, but gettin: 
pieces and subjecting them to the treatment describe: 
but little time and the results should be weil worth th. 
so spent. 


Importance of Expansion and Contraction. 


Convincing a workman, and many times an engineer, | 
cold-metal must occupy a smaller space than hot m: 








a great deal more difficult than would appear from a casual 
reading of the sentence. The effects of expansion and co” 
traction must be taken into consideration in the plannins 

the weld to avoid stresses which may be set up either by ' 

pansion or contraction or both. It is difficult to outline 4 
general rule for guarding against the ill-effects of this phe- 
nomenon which would be applicable in all conditions. 5‘« 
being a ductile metal will twist or bend or buckle as a sec 
tion is heated or cooled, but in doing this there is a stra” 


set up which at some future time is likely to tear open the 


material at the weakest point. 


To illustrate why it is necessary to provide for expansioo 
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ntraction, observe Figure 8, representing the longi- 

seam on a tank. If the edges are brought together 

be weld started on one end, it will be noted that as the 

| is brought to a welding heat, the other end opens up, 

of course, by the expansion of the metal on the end 

is being welded. As the weld progresses, the end 

is open gradually closes, and before the workman has 
-eached the end of the seam, the edges overlap as shown and 
oe article is useless. If, after the operator has progressed 
en distance, he realizes that this is occurring, he prob- 
ably attempts to hold the end open by means of a pin or 
welding one point or section, “tacking,” it is termed, to pre- 
vent the sheets from overlapping. Both of these methods 
wre incorrect, for both will distort the tank and set up strains. 


a>? 


This particular class of work may be executed by using 
a drift pin or wedge in advance of the weld, moving it along 
»s the weld progresses, holding the edges open, so that no 
severe strains are set up as the metal cools. 

The ill-effects of expansion and contraction may also be 
overcome by spot welding or “tacking” the seam in several 
places and then bringing the entire line of welding up to a 
red heat, holding it at that heat while the weld is made, and 
then allowing it to cool down evenly. Here we expand the 
entire line of welding to nearly a welding heat, so that the 
melting. by the torch does not set up any material increase 
of expansion. 

It has been suggested that a proper way to weld a longi- 
tudinal seam of this character in heavy material is to first 
weld the entire length of the seam on the bottom only. Then 
weld another layer, and so on until the seam is completed. 
Aside from the fact that such a method is extremely un- 
economical, due to the wasted heat as we bring to fusion 
a section and move on without completing the weld in that 
section, allowing this heat to be absorbed by the material, 
and burning or oxidation of the metal caused by this reweld- 
ing system, such a method sets up expansion and contraction 
strains which seriously weaken the bond. This perhaps may 
be better understood by reference to Figure 9, where the 
weld is divided into six zones and so numbered. Assume 
that we first “tack” the seam in several places to hold the 
edges together. Zone No. 1 is then brought to the welding 
heat and the metal in that zone expands. In doing so it 
naturally tries to break open the “tacks” in the other zones. 
If the welds which have first been made are strong enough 
to prevent this, the molten metal in zone No. 1 is com- 
pressed; and in cooling to a solid state, the material which 
is formed up into a circle becomes slightly oval and the 
diameter is decreased, as cold metal must occupy a smaller 
space than hot metal. The welding torch is moved to zone 
No. 2, and in bringing this section into fusion, strains are 
again set up in the cooling metal of No. 1, and in zones 3, 
4,5 and 6. In cooling, we again have the rule that cold 
metal must occupy a smaller space than hot metal, and the 
line of welding buckles, and severe strains are set up. Con- 
tinuing this procedure we may readily see that a bond made 
in this manner is wholly undependable. This is certainly not 
the fault of the process of oxy-acetylene welding, but it is 
the result of its faulty application. 


The thought may occur to the reader that undue emphasis 
has been laid upon such a simple fact: that cold metal oc- 
cupies a smaller space than hot metal, and that repetition 
of this phrase is unnecessary to constructors. Yet it is the 
violation of, or lack of attention to, this rule which is so 
many times responsible for failures of oxy-acetylene welded 
joints 

Let us illustrate this again by Fig. 10, which represents a 
manifold welded in the usual manner. The dotted lines in- 
dicate the natural position of what may be termed the main 
Pipe or header. It will be noted that starting about in the 
center the main pipe or header starts to curve. This is a 
daily happening in many shops and the workman is puzzled 


as to what causes the pipe to bend upwards when he is care- 
ful to clamp it into position and to hold these clamps tight 
while the different welds are being made. The bend is 
caused, of course, by lack of attention to the rule that cold 
metal occupies a smaller space than hot metal. The pipes 
leading away from the header are welded without provision 
being made to expand that section of the header affected. by 
the cooling metal of the weld; and, as the metal shrinks in 
the weld it naturally pulls the pipe into the position shown, 
making it shorter on the top than on the bottom. 

These illustrations are taken from actual occurrences 
which have been noted many times in shops which have had 




















Fig. 8. 


considerable experience in the use of the oxy-acetylene 
flame. They are not theoretical problems. 


After-Treatment of the Tension Weld. 


If proper attention has been paid to all that has been said 
regarding the importance of apparatus, material, the work- 
man, expansion and contraction and preparation, and a weld 
is executed with a full understanding of this elemental 
knowledge, how good is our weld? And the answer would 
have to be that for all practical purposes it is as good as 
we want it. To be sure, the metal added is not the same as 
the original material was. It has been melted, and after 
melting has not been subjected to any rolling or forging. 
The grain is larger and the metal has been over-heated—not 
burnt, however. Adjoining this material for the entire 
length of the weld is metal which has been annealed and the 
grains thus made to come closer together. The elongation 
of the material in the weld will not be as great as was the 
original material, but to somewhat offset this, we have made 
the weld of greater thickness. Just at this time there is a 
tendency to perhaps over-emphasize this “overheating,” as 
it is called by the welder. It is perfectly practical by easy 
after-heating and hammering to restore the qualities of the 




















metal, but until we are very certain that fundamental prin- 
ciples already outlined are in practice, it is useless to attempt 
either the understanding of this method or its application. 

A casual examination of a ruptured weld will probably 
show that lack of elemental knowledge was responsible—the 
material was burnt, the weld made in the wrong location, 
or stresses set up by failure to properly provide for expan- 
sion or contraction—and what is termed the “after-treat- 
ment” was not necessary. Hammering and heating an im- 
properly made weld would help but little. The thing to do 
is to first make a proper weld. 
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Welding Necessary to the Industry. 


No mention has been made of the importance of the oxy- 
acetylene flame or its wide application to metals other than 
steel for tension work. There is today hardly any question 
in any quarter of its time and money-saving qualities in the 
welding of cast iron; in the foundry filling blowholes and 
shrinkage cracks; or in the refrigerating plant joining to- 
gether parts broken by accident, weak design, or freeze-ups. 
The welding of cast iron is comparatively easy, and welds 
up to eighteen or twenty inches in thickness are no uncom- 
mon. In the remodeling of old plants, the cutting torch is 
a valuable adjunct, and the welding torch is brought into 
play in lengthening pipes, putting in tees, etc., and the 
process is particularly valuable in these instances because 
of the portability of the necessary apparatus for either cut- 








Fig. 10. 


ting or welding. Welded ice cans are not unknown, and the 
tendency to get away from riveted, threaded, or flanged 
joints in pipes or containers carrying liquids or gases is pre- 
valent in all industries. 

The proper use of the oxy-acetylene process not only 

benefits the constructor in reducing manufacturing costs, 
but also helps the owner of the plant to operate more eco- 
nomically and with less repairs. 
' Learning the fundamentals of successful oxy-acetylene 
welding is not difficult. Give the same thought and study to 
the process as would be given to any other art or trade. If 
there is a failure of a welded joint, look first to the method 
of making it to ascertain the reason for the failure. By 
grasping the fundamentals of the oxy-acetylene process and 
putting them into practical operation, it is quite safe to 
assert there will be no failures. 





LIMITATIONS OF THE OXY-ACETYLENE PROCESS* 
By Henry Cave. 


In the repair of broken parts, a welding operation may often 
serve as a temporary makeshift, even when subjected to stress, 
until a new part can be obtained, but caution should be observed 
when using the process under such conditions. On the other 
hand, the process can be employed to advantage in many hitherto 
undeveloped lines. 

Accurate work can be done with the process under the right 
conditions. It is possible to make welds within the limits of 
machine operation allowances. For instance, it is possible to 
weld a broken crankshaft from an automobile engine, or other 
piece of this nature, when the work can be lined up, so that 
the broken parts are concentric. To do this work satisfactorily 
not only requires a skilled welder, but one of considerable 
machine shop experience to line up the parts with the neces- 
sary accuracy, i. ¢., to the thousandth of an inch. In all prob- 
ability, the welding operation itself will produce a slight bend 
in the shaft, on account of the variation in the contraction. 
This is almost sure to occur when one side is completely welded 
up before the other; for the shrinkage in the welded side will 
draw the shaft over, and the cooling metal will hold it in that 





*Being extracts from one of a series of articles published in 
Industrial Management. 


position against the pull of the shrinkage of the me: 
opposite side when it is put in. 

In using this illustration, I do not mean to say that 
mend that broken automobile crankshafts be weld: 
depends on the condition of the shaft. The strength 
largely dependent upon its heat treatment. Automobil: 
class motor-boat engine crankshafts are made from 
steel which, in its raw state, may have had a tensile s: 
75,000 to 90,000 pounds per square inch, but may have 
treated, however, to a strength of 200,000 to 250,000 p 
square inch. But even though the weld may be made 
and may have a very large proportion of the strength 
material (if carried out in a careful manner) it is im; 
heat treat the weld, or even the whole shaft, so that 
will have a strength in any way comparable with the 
shaft, and as vibrations and flexure are always loca 
weak spot, shafts of this type will assuredly break 
the same place, if subjected to anything like the stra 
caused the original break. 


The question whether it is advisable to weld parts 
nature depends entirely upon their relative strengt! 
duties they have to perform, upon the nature of the m 
are made from, and upon the probability of this metal 
been heat treated. It will be seen that more satisfactor 
will be obtained from the repair of the cheaper grade 
shaft, but, unfortunately, there is less saving in making 
on these than on those of the higher class. In some 
cost of preparing the work, making the weld, straighteni: 
shaft and machining it up, together with the extra fit 
the bearings which it entails, would make up such a sun 
come very close to the cost of a new shaft; and, therefor 
would be no saving, unless a touring party were “hung up’ 
miles from home. 


The repair of parts, the breakage of which might 

loss of life or limb, is not to be recommended by this 
other process, even though a skilled operator under rig! 
ditions might make them as strong as the original parts 
the risk is too great, for he cannot be sure of the natur 
the material nor whether it has been heat treated. But 
quently it is well worth while to make a temporary repair 
to use the part carefully until a new one can be obtain 
Reputable job welding concerns should always take this 


“tude regarding such parts; and it is advisable that they ¢ 


the extent of putting into writing that the part may 
strong as it was originally, but, as there is no knowledge of t 
nature of the metal from which the part was made and 
repair is always more of an uncertainty than a new part, th: 
advise that part be replaced at the first opportunity, keepir 
the repaired old part for future emergency requirements. | 
much the best that a conservative attitude be taken in su 
matters, for if not explained, should the part break anew, t! 
average user would condemn not only the concern but 
process, and the whole oxy-acetylene welding industry wou! 
suffer accordingly. * * * 


It was found that the use of skilled general welders was not 
satisfactory. For the ingenuity and nervous activity, almost a 
requisite in the skilled operator, detracts somewhat from his 
value in steady repetitive manufacturing work; frequently, too, 
he loses time by experimenting on other ways of doing the 
work, instead of sticking to the method which the management 


had decided was best. 


In this particular work it was found that the production by 
skilled welders was not more than half that by unskilled op- 
erators who were merely trained to carry out this one operation 
So the work was performed at piece rates at so much per hun- 
Piece work in the ordinary 


dred for the different operations. 
way, however, is a somewhat questionable arrangement 


manufacturing welding, for the time consumed in carrying ou: 
the work as well as the consumption of gas, which is prac- 
tically directly proportional to the time, must be considered 
Though the labor cost may be the same with a poor welder 4s 
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yd welder, the former may use so much oxygen and 


wit a got 
as to absorb all the profit on the job. 


ene 
rder to make piece work a satisfactory arrangement, even 
sith the varying class of operators that were used, each op- 
erator was allowed so much oxygen per hundred pieces; this 
easily determined, as the oxygen was obtained from in- 
vidual bottles for each welder. If the allowed amount was 
exceeded, the cost of the oxygen was charged against the welder; 
nd if the operator made a reduction on the oxygen used per 
hundred parts, he was given a premium, thus making the cost 
of the parts practically the same whether made by a skilled or 
an unskilled operator 

The quantity of filling wire used in a manufacturing process 
is a very important item, especially at prices now prevailing, 
Even though the strength of the parts need not be considered, 
when the poorest grade of work is amply strong for the re- 
quirements, the readiness with which the wire flows and covers 
the surface plays a large part in the cost of making the weld. 
In a general way the adding material is considered only from 
the standpoint of the strength and ductility of the weld. This 
is a great mistake, however, as the actual saving in acetylene, 
oxygen, and time much more than offsets the difference in cost 
between a low grade and a high grade wire. In addition the qual- 
ity of the wire has a marked effect on the porousness of the weld, 
which is quite a factor where compressed air or gas is to be 
used. Blow holes may result which are so small that hydraulic 
pressure may not show them, and yet under gas or air pres- 
sure leaks might show up which were entirely due to the quality 
of the adding material. 





An operator, who was turning out steadily, day after day, a 
high number of parts, because of a rearrangement of the shop 
found his jig moved to the other end of the floor. His produc- 
tion immediately dropped 25 per cent, notwithstanding his earnest 
efforts to bring it up to what it had been. Upon returning to his 
old position, however, he immediately got into step again and 
produced the full number of parts. 

Though sheet metal parts * * * may be welded by un- 
skilled labor with only a few hours experience of welding 
before actually starting production, rarely does this class of labor 
fail to provide ample strength in the weld. The principal troubles 
are not matters of strength, but of blow-holes if a tight weld is 
required; an unsightly rough appearance in the weld, the op- 
erator not having attained that smooth circular movement which 
gives such a nice appearance to a weld when properly made, and 
the warping of the sheet, if the work is flat. 

An important factor in making satisfactory welds on ex- 
tremely thin work is the efficiency of the torch. An excess of 
oxygen, which might not show a very pronounced effect on 
thicker materials, would seriously affect this thin work, and the 
effect would be particularly noticeable on such work as an over- 
all buckle, with the joint welded together by the oxy-acetylene 
process instead of being made by compressing a sleeve over 
it in the usual manner. In this case the work was turned out 
automatically. The stiff wire was bent by a machine which 
threaded the pieces on a long rod. This rod then carried the 
parts to another machine from which they dropped into a hopper 
and thence one by one on to a plate; a slide then pushed them 
forward between two springs, the spring pressure being just 
sufficient so that the weld could be made without an excess of 
metal, as would be the case in electric resistance welding. In 
the machine the part is pushed forward to the full length of 
the stroke and is stopped right under the oxy-acteylene flame. 
The machine is timed so that the weld is made during the tiine 
the slide repeats its stroke and brings forward the next part 
which pushes the completed one from between the springs and 
takes its place. In this way these parts may be welded at the 
rate of about 100 a minute, whereas the maximum speed that 
could be obtained by electric butt-welding was about 20 per 
minute. This is one of the few cases where the oxy-acetylene 
Process encroaches to advantage on the work performed by the 
electric butt-welding method. 
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OXY-HYDROGEN. 


Editor: Just a few words in regard to the oxy-hydrogen 
process. 

The oxy-hydrogen flame is produced by the combination 
of two volumes of hydrogen with one volume of oxygen, 
forming water vapor. These two gases produce a flame of 
approximately four thousand degrees F. While this tempera- 
ture is sufficiently high to melt any metal which we have, 
yet we find it does not produce a very good weld in the 
welding of steel, asyyou understand, the gas contains no car- 
bon, the result is, when welding steel the carbon is burnt out 
to a certain extent, leaving our weld somewhat deficient. 

Although in the welding of brass, bronze, copper, alum- 
inum and some of our lower melting metals which have no 
carbon alloy, this flame is very good, yet when it comes to 
cutting, this gas is a regular “bear.” 

In the oxy-hydrogen cutting torch you understand, we use 
the hydrogen as a pre-heating gas. It is rather difficult for 
the beginner to adjust this flame, as the hydrogen flame is 
an orange like flame, with the oxygen added, it is a very 
pale blue, practically invisible in the sunlight. A good oper- 
ator soon learns to adjust this torch by hearing it. 

After an operator becomes acquainted with the oxy- 
hydrogen flame as a cutting agent, he would be almost sur- 
prised at himself with the rapidity of the cut. Recently I 
cut with the oxy-hydrogen in competition with the oxy- 
acetylene. I cut 5-inch shafting in 1 minute and 8 seconds. 
Oxy-acetylene cutting 5-inch shafting cut in 2, 2% and 2% 
minutes. We were timed with a stop-watch—our gases 
were ‘weighed, material also weighed. 

I recently made an oxy-hydrogen test, cutting 10-inch 
risers from steel ingots, cutting time 2 minutes flat by stop- 
watch. I also was participant in a bridge wrecking job, the 
bridge being about 700 ft. long. We started in our job with 
2 oxy-acetylene cutting torches and 1 oxy-hydrogen cutting 
torch. At the end of the first day we had cut so much faster 
with the hydrogen gas that we started the following day 
discarding the oxy-acetylene equipments entirely. 

One would be surprised how clean an oxy-hydrogen cut 
is.’ You will understand it is free from carbon, making a 
nice smooth even cut. Of course the more experience an 
operator has in any cutting, the better. You can also make 
a quicker start cutting with hydrogen than you can with 
the acetylene. 

Speaking from experience, I would advise anyone inter- 
ested in cutting to investigate the use of the oxy-hydrogen 
for this purpose. Let us hear from some more oxy-hydrogen 
operators. W. S. Penn. 





HYDROGEN IN ACETYLENE CYLINDERS. 

Editor: Will you kindly advise if there is any danger 
connected with filling an empty acetylene gas tank such 
as is used on automobiles for lighting, with hydrogen gas? 
If a tank should be cleaned before filling, kindly advise 
how this could be done. Lake Mills Auto Co. 

Answer: Our quick advice to you is to leave the com- 
pressing of a combustible gas to those who understand it. 
Not knowing just how you intend to pump gas into a dis- 
solved acetylene cylinder, we refrain from giving any de- 
tailed advice regarding danger but looking at the question 
solely from a commercial standpoint, why use a perfectly 
good dissolved acetylene cylinder which is filled with 
asbestos and in which is undoubtedly considerable acetone? 
If you must pump hydrogen into a cylinder, why not get an 
empty tank? But the first line of our answer is the best 
one for you to follow, leaving the compressing business to 
those who have made a study of it. If your line of busi- 
ness is such that you must pump hydrogen we would advise 
that you get acquainted with the fundamentals at some 
factory where conditions are understood. Editor. 
















































Bh mn mee = 
























Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 
the manner in which you went about the job, how you prepared the work 
and how the job was done? Have you learned some little stunt every 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I’ll polish it up. Makearough pencil sketch 
and our draughtsman will fix it up fine. Line drawings are more practi- 


ute: 


Pe aN 











cal than photographs. Do it today—the men on the firing line are waiting. bs 

L. B. Mackenzie, Editor. : 4 

0" : pd 

CAST IRON IN CONCRETE. ¥%-in. holes in prongs of yokes and attach to squa x 

Editor: I am enclosing a sketch of cast iron base for with %-in. wire or nails. Then drill a 34-in. hol * 
stationary engine, which is cracked in two places. The emery shaft 2 in. deep and be sure it is straight. 1 ¢ 
base is 12 feet by 4 inches and 12 inches by 8 inches, furnish power for your flexible shaft. Fit one end & 


the breaks are about 15 inches by 8 inches, and the base is 
set in concrete. 
Would like some information as to how to go about 
welding it if it is within the Oxy-Acetylene Process. 
George A. Russ. 
Answer: This job is quite within the bounds of the Oxy- 
Acetylene Process if it is taken out of the concrete, the 
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breaks beveled from both sides and the casting then treated_ 
in the ordinary manner to allow for contraction of the cool- 
ing metal of the weld. 

We take it that you are inquiring as to the practicability 
of making the repair while the base is in the concrete 
foundation, and in our opinion, this would be a very diffi- 
cult, if not impossible job. Editor. 





FLEXIBLE GRINDING SHAFT. 

A good emery stand and a flexible grinding shaft are just 
as important in a welding shop as a good welding torch. 
We found it impossible to secure a good reliable flexible 
shaft until necessity forced the issue and we built one ac- 
cording to our own ideas which we have found not only re- 
liable for all classes of work but absolutely dependable and 
far better than anything we were able to buy ready-made. 
For the benefit of others we give directions by which any 
good mechanic can build his own shaft and at a less cost 
than he can buy one ready built. Material necessary: 1 
6 ft. cover such as used on mule or horse clippers. This is 
a spiral wire tube, cloth covered with %-in. bore and costs 
about $4.00. Each end has a cast iron terminal. 6 feet %- 
in. shafting, 5 feet flat steel ™%-in x ye-in, 12-inch piece of 
1-in. gal. water or gas pipe, 16-in. %-in. shafting. 2 sets 
of motorcycle cones and cups, 2 sets of ball racers with balls, 
2 ft. %-in. steel wire—or wire nails will do—2 yokes such 
as are used on automobile brake rods—1 piece. ™%4-in. square 
steel 34-in. long. 

Make a universal joint out of the two yokes and small 
square piece of steel, by drilling %-in: holes in the small 
square near center and at right angles to each other. Drill 


U-joint in this hole and attach as shown in Fig. 1 
be taken out when not in use. m 
Cut the %-in. shafting into 1%-in. lengths and , 
steel into 1-in. lengths. Cut a #-in. slot in each end 
round pieces a full %4-in. deep and at right angles ; 
other as shown in Fig. 2, with 1-8h hole 1-4 from outs cs 
end. Countersink each hole slightly. Drill %-in. hol. 4 
from each end in the flat pieces and slightly round t! 
ners. Connect these pieces using the 1-8h wire until 
have the desired length and you will then have a conti 
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Handle with Emery Wheel 


universal joint and this is the flexible shaft. Connect t 
to one end of the universal joint made out of the 
yokes. 

Drill a shallow hole in each end of the gas pipe s 
to fit the ball cups. Thread each end of the 16-in. shaft s 
as to fit the cones and nuts. Connect the shaft and | 
just like a bicycle hub. This is your handle. 

Drill out the long iron on end of your cover so as to ft 
over the end of handle and fasten with the set-screw always 
in same. Connect your handle with flexible shaft, fil! the 
cover with cup grease, push your shaft through it, atta 
to your emery stand and you are ready for business. ~ 
best connection for the driving end of the shaft is to take 4 
1%-in. piece of %-in. gas pipe, flatten one end so as to 20 
in one of the slots, and attach the other end to the mai! 
U-joint, using the ordinary threaded coupling. In using this 
shaft the main driving U-joint should always be kept pra 
tically straight—the balance of the shaft can be used at any 
angle desired. J.'W. Gan: 
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CAST IRON POT. 

Editor: This is a job which I was asked to do after a 
welder failed to make it hold well. He did not preheat 
properly. This cast iron pot is used in gun cotton plants 
where the acid runs from nitrating wizard to this pot, which 
has a perforated screen made of ¥s-inch iron to strain the 
cotton and keep it from going into the acid tank. This is 
the reason the outlet is 2 feet from the bottom of the pot. 
The acid laying there with the waste cotton caused a steady 
heat and expansion caused the pot to break. As I outlined, 
I laid this pot on a couple of bricks, removed 8 nuts, 
taking off the little plate. I secured sheet metal and made 
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a small smoke stack and then used a piece of perforated 
te-inch iron, laying bricks inside the pot and placing the 
perforated iron on same. I started my fire which heated 
to the proper point of expansion and then proceeded to 
weld. I covered with asbestos enough to leave me space 
to work on the crack, also keeping the heat from myself. 
When I completed this weld, I placed more charcoal in fire 
and covered completely with asbestos, so to cool gradually. 
This pot was placed in operation the next day, and the 
weld proved to be stronger than the rest of the pot. 
Thomas J. Leddy. 





WELDING A PUNCH. 


Editor: I am enclosing a rough sketch of a very large 
punch which I welded some time ago. This punch weighed 
12,000 pounds—was -used in punching heavy steel girders 
and like material. It is owned by the Goldberg Structural 
Steel Co., at Kansas City, Mo. 

At the time this punch broke down, being, of course, in 
their busiest season, as all breaks generally occur, they 
were doubly put out to find the manufacturer of this punch 
was engaged in the manufacture of other machinery, con- 
sequently a like punch was unobtainable. 





They then called on me with my oxy-acety! 
ment. I used two Hauck torches to preheat th: 
the torches only to assist us in bringing the 
fusing point. After heating this about two hours 
we protected the rest of our punch with asbest 
built on new metal, making a brand new jaw for 
I used 50 pounds of %-inch cast filler rods and 
flux; welding time about four hours. 

This was an exceedingly hot job and I could 
more than 15 or 20 minutes at a time. The pu: 
in operation for about 10 months, working eve: 




















Broken Part Not Used. Built Up Out of New Metal 
giving entire satisfaction. Besides saving this co: 
large expenditure for a new machine, the oxy-a 
process has won an everlasting friend with them. O: 
ing to them some time back, they said they did 
how they had gotten along without it so long 
could not obtain another welding equipment, mon: 
not buy theirs, as they do a great deal of cutting 
repair work on their broken machinery. We us: 
job the Imperial welding equipment, Prest-O-Lit 
acetylene and electrolytic oxygen furnished by the O 
Gas Co., of Kansas City, Mo. W. S. ] 





WELDING A STEAM CHEST. 
Editor: The process of oxy-acetylene welding has b 3 
almost indispensible to every modern industrial plant 
saving occasioned by its use many times offsets th: 
the entire equipment. Especially in large plants 
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own, the time saved in repairing break-downs in the | 
mum of time is a great factor in itself. Its applicabilit 
all classes of material and by the use of portable generators, 
the parts can be welded in situ, which under ordinary 
cumstances would necessitate their removal to the tors 
shop or new castings to be made. The facility with 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 % Pure 


Service /rom the following 
BURDETT PLANTS 


Los Angeles, Cal. Detroit, Michigan 
Salt Lake City, Utah Logansport, Ind. 
Denver, Colorado Chattanooga, Tenn. 
Oklahoma City, Oklahoma Cincinnati, Ohio 
Fort Worth, Texas Pittsburgh, Pa. 

St. Louis, Mo. Norristown, Pa. 


Chicago, Illinois 
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this can be done 1s one of the chief factors which determine 
its desirability and commends itself to those who desire to 
save time and money. I know our company has saved 
thousands of dollars since they adopted the process at our 
shop. 

I have made a special study of it and watched the progress 
of it with great pleasure. 

Our welders are experts and the class of work they put 
out is highly commendable. 


The enclosed rough sketch shows a steam chest off one 
of our large shears. The flange was broken off the steam 
inlet and also the bracket for guiding the eccentric rod had 
a piece completely broken off as shown. One of the fore- 
men said that it could not be welded. It meant the getting 
of new castings, delay and expense. I knew we could weld 
it by oxy-acetylene process, so I had them taken off. The 
reheating and welding of the flange was done in two hours. 
The bracket was finished in twenty minutes. A piece of car- 
bon from one of the brushes of a motor was rounded and 
placed in part of bolt hole left and the new material was 
added until completed. The work was highly satisfactory 
and the expense was small compared to the renewing of 
parts. The reason we can handle break-downs and every- 


Asbestos paper to hold heat dowk 


Brick Wall 
built up 
of loose 
brick 





Forge 


thing else brought into the shop is that we have a central 
generating station and the acetylene is piped to all parts 
of our yard so that we can handle jobs at the shortest pos- 
sible notice. 

I had an excellent piece of welding done last week. A 
compressor cylinder from one of our mines was brought in 
on Sunday morning. The outer covering was completely 
burst from end to end, also the heads were cracked in many 
places. The cylinder was 16%4”x27” external diameter 23”. 
The cylinder was heated almost to a cherry red at the vi- 
cinity of the rupture to allow for contraction on cooling. 
The welding was commenced at 11 A. M. and cylinder and 
heads were finished by 4 P. M., re-heating taking up 2% 
hours of the time. The cylinder was back in working order 
on Monday morning and everyone was pleased with the 
work and no complaints have come in regards same. 

The installing of this process is one of the best invest- 
ments the company has indulged in for some time and I feel 
sure it has a wide field of usefulness and will prove a veri- 
table gold mine to the users. 

The saving of time as compared with the delays which 
frequently arise in the replacement of parts, and the facility 
with which it can be handled in almost inaccessible places, 
its portability to the seat of break-downs and the durability 
of the work are only a few of the factors which command its 
usefulness. The advantages are almost inestimable. 


W. E. Brooks. 


WELDING AN ENGINE BLOCK. 
Editor: Please find enclosed two photos of an « 
which we welded some time ago and as this was a 
matter and the block cracked from freezing, mad: 
ficult to weld as we had to figure how we wer: 
weld it and save the block. This engine has a 
on top of the block as well as a water jacket 
cracked by the mark “X” which you will see. Th: 
show the block before and after welding. No 





is a two-cylinder affair and while it is a two-cylinde: 
it has only one connecting rod, which is connected 
pistons at the center by a cross pin which takes bot! 
near the center. The large hole marked “X” is ¢ 
the connecting rod at the pistons for tightening t! 
head pins or rather the cross head pins as they ar 
The pin is put in at the left side where the nipple a: 





are screwed into side of the block as the pistons ar 
long. As the connecting rod has to work between 


pistons this casting had to be welded so as not to warp 


bore of the cylinders. From the two cuts you can se: 


we made a smooth job of it. We figured that the job w 
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Increase Your Shop Efficiency 


order to turn out a finished job every welding shop must 
1ipped to not only handle heavy work, but also handle 


the least possible effort and in the shortest space of 
The time of a skilled welder is valuable and ever 
saving tool you can place in his hands will increases 


:pacity of your shop. These tools pay for themsel 
short time. 





No. 6 Portable Electric Grinder 

This is the famous Thor, known by mechanics throughout 

a world for its efficiency. It is equipped with a one-third 
h. p. Universal motor, which will operate on either alternat- 
ing or direct current. Gives 4,500 revolutions per minute and 
ic fitted with a 4-inch grinding wheel. These grinders are 
made in various sizes, but the No. 6 is especially recommend- 
ed for the welding shop. Write for prices 

Portable Floor Crane and Hoist 

This illustration shows cur Low Bed Crane—which is fur 
nished in Nos. 2, 3, 4 and 5 sizes when specified. 

The 6%-inch Low Bed 
type is recommended when 
it is necessary to get under 
low places The standard 
12-inch High Bed Crane— 
on account of larger wheels 

can be drawn over the 
floor easier than the low 
bed. 

W.th our Low Base Crane 
you can get under an articl 
farther than with any oth- 
er Crane made. 

The rear-wheel-two-bear- 
ing plan is also the only 
good strong construction 
and found only in our 
Cranes. 

Will lift and carry quick- 
ly where nothing else can 
g£0. One man lifts, carries 
and lowers 200-4,000 lbs 
with this device far quick- 
er than could a half dozen 
by hand. Prices on appli- 
cation. 

Write for Circular 


SQUIRE-COGSWELL COMPANY 


Specialties for the Welder 
537 S. Dearborn St. Chicago, Ill. 











No. 2 Harris Welding Outfit 





The largest and most advanced line of high temperature 
gas apparatus. Complete installations for the most ex- 
tensive manufacturing, metallurgical, chemical and labora- 
tory operations. 


Welding Apparatus Carbon Burning Outfits 
Welding Torches Cutting Torches 
Gay -aactenene Chemical Furnaces 
-a ene ‘ 
Manifolds 
no Atmospheric Burners 
Oxy-carbo-hydrogen Acetylene and Oxygen 
Oxy-artificial Generators 
Oxy-coal gas Pre-heating Apparatus 
Air-hydrogen Welding Fluxes 
Air-carbo-hydrogen Fittings 


Send for New Catalogue 


THE HARRIS CALORIFIC CO. 


Established 1905 Cleveland, Ohio, U. S. A. Incorporated 1906 








The Ideal Welding 
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and Cutting Torch 


WELDING CUTTING 
TIP TIP 











Weight 1% lbs. 


Cast Aluminum handle. 

One-piece seamless brass casing. 

Bronze needle-point valves. 

Tips 0-5 made of solid brass. 

Tips 6-15 made of one-piece solid copper. 
Tesch, without Tie.....ii6c cae $13.00 
Welding-Tips, each ...............-...22...:-.-.. 2.00 
Cuttite-Tipa, GRE ........:.. eee 4.00 


The Ideal Bronze Co. 


CLEVELAND OHIO 
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be easy to weld but would warp and probably crack if we 
didn’t prepare for shrinking and expansion. We used char- 
coal for a base of fire, but not very heavy, only enough to 
keep the casting from getting any draught under it. We 
started the fire and when the charcoal was burned down to 
a good bed of coals, we worked a couple of fire bricks down 
in the fire of coals and laid the casting on them just above 
the bed of charcoal fire, then we would have room to weld, 
allowing our wall to be about the thickness of a brick above 
the casting so we could move it over and off the crack. We 
left the bottom of the casting open so we could get the torch 
burner so we could blow the flame through the cylinder 
bore. We then allowed the wall of the furnace to come 
within a couple of inches of top head as marked “X,” and 
when we turned the flame of the torch on it the flame blew 
through the cylinders and struck the brick wall, which we 
built up and baffled the flame, causing it to reflect back 
against the head of the engine block, and by this the flame 
forced in the core and around the outside of the cylinder 
wall and on the inside of the jacket by the head from the 
charcoal and the head from the gas torch. We got the 
finest kind of heat. From the two cuts you can see that the 
job was all O. K. and was absolutely true and when cooled 
we cleared the casting and oiled it inside, and as the pistons 
had no rings and had to fit close to make a tight fit, they 
went in the cylinders as fine as a casting could fit. 

We have welded several cylinders this way and every job 
has been an O. K. job. If a man who pretends to do weld- 
ing can’t figure out how to take care of expansion and con- 
traction, he had better not undertake welding. I put more 
time in studying how to do a job than it takes sometimes 





to do it. Wm. D. Troutner. 
THE RIGHT WELDING RODS. 
Editor: We note a letter in the recent issue of The Welding 


Engineer from Mr. George P. Risser. 

Mr. Risser wants to know how he is going to tell when 
he has the right kind of welding rods. 

The safest thing for Mr.. Risser to do is to buy welding 
rods and fluxes from a reputable concern, one that makes a 
specialty of such materials. 

Ever since we have manufactured oxy-acetylene welding 
equipment, we have given a great deal of attention to the 
development of welding rods and fluxes. Through our 
Research and Experimental Departments, and as a result 
of our many years’ of experience in this field, we have de- 
veloped analyses and specifications and are in a position 
to furnish welding rods that we believe to be most adapt- 
able for use in connection with the oxy-acetylene process. 

As in the case of many articles in general use, the prices 
of welding supplies show a wide range. Many concerns in 
purchasing such materials are governed entirely by price. 
This is obviously the wrong idea. It is not economy for a 
man to buy cheap welding rods of inferior quality if he can 


obtain far better results from a higher grade, and naturally. 


more expensive rods. If the writer wants to buy a fountain 
pen, he does not try to find the cheapest one that can be 
obtained, nor does he try to make one. He goes to a 
reputable concern that makes a specialty of the manufac- 
ture of such an article. 
C. L. Brand, Manager Supply Dept., 
Davis-Bournonville Co. 





WELDING TUBING. 
Editor: I have read some of your items with reference 
to welding. 

It might be of interest to you to know that we manu- 
facture cold rolled steel tubing by the oxy-acetylene weld- 
ing process. The tube is 20 gauge, 4 of an inch outside 
diameter and stands 3,000 pounds hydraulic: pressure: At 
this pressure the tube bulges considerably and at greater 
pressures the tube will burst, but not at the weld or near 
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the weld. Such strength as this should prove t! by 

joints should be satisfactory for refrigeration, 

seam of this tube is welded without the 
extra metal of any kind. 

The Lloyd Manufactur 

F. C. Lloyd, S 


addit 





OLD STOVE FOR PREHEATING. 
Editor: 

I have been taking your monthly magazine 
year and find it very instructive and would like t 
thing to help along the work. I have had a w: 
cutting outfit for about two years and I am gett 
fine, thanks to your magazine. I did a job the 
that might help. some other welder. I have mad 
drawing of it. The pieces were lost, so it was up 
fill it in, which I did with a piece of an old lum 
boxing and it looked fine and stood the test. It | 
a pump of a tug. The way I preheated: 
stove without bolts in it, so I lifted the top off, | 
some hard wood and then put the pump head on to; 
a big fire on. When good and hot I welded one part 
it over, welded the other side through the door of t 
and then built another fire and let it all cool down ¢ 
I use the old stove a lot for preheating. I hop: 
help some brother welder. W. E. R 


I have 





PATCHING FIRE BOXES. 


Inlaid patches of fire boxes of boilers have been t: 
many ways, but have not been successful where tv 
zontal welds must be made, on account of the cont: 
and expansion being so great. : 
When the second weld is being made, it will cra 
first. I have tried the lap welded patches and 
to be a failure and have also tried the round patch, d j 
same and using flatter and sledge, hammering dish out 
also failed in many fire boxes. By corrugating patcl 
take up contraction and expansion, I have found then 
very successful in many cases where these patches 
used conveniently. 
Side sheets often crack in locomotive fire boxes uy 
of staybolts two or three feet in length. In order to 
an inlaid patch in a place of this kind, it would be ne 
to cut two rows of staybolts making sure to get to 
of the crack and boring space of one inch and a half « 
side of staybolts for weld. The patch must be mad: 
three-quarters of an inch corrugation fitted in place wit 
more than three-sixteenths opening leveled to forty 
grees. The patch may be held in place by taping every other 
staybolt, screwing staybolts. in same so as to hold | 
Flush with the sheet the staybolts can be put in throug! 
outside sheet and three-quarter bolt through the fire | Fe 
side to hold patch secure. When welding, weld may 
started from bottom on either side. 4 
Continue weld until opening closes, then start on the othe: EB 
side and continue first one side and then the other until th is 
top of patch is reached, welding top last. I have known 
two of these patches that have been. welded in alongsid: 
brick arch and have been in service for nearly a year and 
have given no trouble as yet. Glen Loucks 


* 















WATER JACKET. 

Editor: Several years ago I had a large gas engin 
cylinder brought to me, which had a large part of the water 
jacket broken out from water freezing in it. 

This cylinder weighed several hundred pounds and m: 
ured some 3 feet long and had a bore of 8 inches. 

The metal of water jacket was between ™% inch and 
inch thick, so you can understand it was not a light pi 
and had to be preheated. 

The job was first undertaken where they were not equip! 
to preheat large castings. The way they undertook to p: 
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gauge, indicating 
the pressure at 
the outlet of regu- 
4 lator. 


Pressure—adjust- 
ing screw, turned 
by handle to 
regulate pressure 
from O (zero) to 
maximum capaci- 
ty of regulator. 
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SF | Regulator diaphragm 


SAFETY DEVICE te 
prevent bursting of the 
diaphragm or regulator, 
and injury to the op- 
erator—permanently ad- 
justed at the factory at 
about 20% lower pres- 
sure than the regulator. 
If for any reason an ex- 
“ess gas pressure reaches 
the regulator body, the 
seat in the safety de- 
vice opens and expels 
the gas through ports 
“oR 


Gas outlet. > 
Welding and Cutting Torches 


B-B-B Welding and Cutting Torches are made 

> > 

with the same care and thought as are B-B-B 
Regulators., They are built to give maximum re- 


sults with perfect safety. 


Successful Welding 


An integral part of the welder’s equipment is his 
regulator. The two gases must be delivered to the 
torch in unvarying proportions. Unless this is true 
the very best torch will not permit successful weld- 
ing. Not only must the pressure be uniform, but 
any excess gas pressure must be taken care of. Be- 
fore the danger point is reached the pressure must be 
relieved. 


B-B-B Diaphragm Safety Device 


How often have you heard of a serious accident because of 
the poor design or weakness of a regulator? Because of the nature 
of oxy-acetylene welding and cutting, it is of the utmost impor- 
tance that the apparatus used be properly designed and made to 
insure the operator. 


Accidents Are Impossible 


The B-B-B Diaphragm Safety Device takes care of any excess 
gas pressure—the safety device works like the blow-off on a steam 
boiler. The pressure never reaches the danger point. B-B-B 
Regulators are strong, durable and reliable. 


Send for Complete Catalog 


The Bishop-Babcock-Becker Co. 


General Offices and Factories: 


CLEVELAND : : : : OHIO 


Branches in the Larger Cities 














EASY WAY 


Welding Truck 


If you are interested in increasing the 
efficiency of your welding department 
you should consider the EASY WAY 
WELDING TRUCK. 

Frame made of angle, well braced, 
riveted and set in perfect balance. Bot- 
tom holder formed of heavy plate steel. 
Wheels 33 inch with 3 inch tire. Axle 
1% inch round steel. Chain holders are 
easily adjusted, fitting any size tank and 
can be released by one or two turns of 
adjusting screw. Adjustable Torch 
Holder to fit all makes torches. 





Welder can handle 300 foot acetylene 
and 250 foot oxygen tanks with perfect 
ease—the large wheels and balance do it. 
Can not turn over. 


Price, $15.00 
M. Desmond Mfg. Co. 


318-322 St. Louis St. 
EDWARDSVILLE, ILLINOIS 
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heat was to lay it on a cement floor and build a bonfire 
it of light sticks of Of course, they did not 
weld cylinder or even get started. After it was cool enough 
to handle, they brought it to me. I looked at it and knew 
I could weld it, but being busy I did not take a close look, 
and when my helper felt inside he found the bore was cracked 
all the way around and so badly warped that part of the 
bore had jumped to one side % inch. 

It was ruined as far as a practical repair was concerned 
This was in the early days of my own welding and I thought 
I had the reason all figured out why it cracked and how | 
was going to handle that kind of a job. 

I did not have long to wait till some kind of a cylinder 
came in. I chamfered out the crack and layed the cylinder 
on a brick forge and built a brick wall around it, started a 
good charcoal fire and covered with asbestos paper. 

After the fire had been going an hour or so, I found out 
that my method was no better than the other fellow’s, as 
the inside or bore of the cylinder broke with a sharp ping, 
making junk of an expensive piece and losing the money I 
would have gotten if the welding had been successful. 

To say that I was discouraged would be putting it mildly. 
I was discouraged, but not defeated. I was ready to try 


over wood. 


it over again. 

When the next one came in I set it on end and on several 
bricks as per drawing. 

I started a charcoal fire under the end and built a fire in- 
side of the cylinder as well as outside so heat would pass up 
both inside and around outside. Thus both inside and out- 
side would expand equally and at the same time, for if one 
or the other expands faster, one would have to crack. 

A study of cross section would make my meaning clearer. 

It is in fact, two cylinders fastened together at the ends. 

Enough to say that I was successful in welding and have 
used the method many times, so feel it has been fully tried 
and will pass it on to help some other beginner. 

There is also a moral to this history and that is, no mat- 
ter what your failures are, use your head and try again. 
Success is sure to come. 

Miller Welding Works. 


EXPANSION AND CONTRACTION. 
By O. N. Crispell. 


I notice a great deal of discussion about the best way to handle 
the welders’ old enemy, “Mr. Expansion.” All sorts of fancy 
figures seem to be advanced, but plain common old friend, “Hoss 
Sense,” seems to be left entirely out of the arguments. Experi- 
ence has taught me that an easy way to handle Mr. Expansion, 
on castings in which the break is all the way through section, 
broken part being held in a rigid position by other parts of the 
castings, such as wheels and cracks in cylinders that represent 
a plate with a crack in its center, is ta preheat at such places 
as would cause the crack to open up in a straight line. Now 
all this is precisely the same as others have described, but my 
method deals with getting as near the right clearance as possible 
before starting to weld. To this end I proceed by making a 
taper-gage of a piece of soft iron by hammering. There a suit- 
able part of the weld is hack sawed until the projecting parts 
on opposite sides face each other and clear each other, but are 
close enough to allow measuring by the taper gage. The gage 
is then pushed in until it makes solid contact and its position 
noted and marked on the edge with a file. This is first done 
when cold, then heat is applied at such places as will cause the 
crack to open up as before described. At the same time the weld 
is heated to a good cherry red or near the melting point, either 
with the torch or charcoal, preferably the latter. These heats 
are managed so that with the fracture nearly ready to melt the 
gage will go to the same place with the same pressure as cold. 
It is needless to say that the fires should be kept up quite evenly 
until the weld is finished. Of course there are exceptions to 





all rules, such as the rim of a gear that has cracked 
up between the teeth. In this case the welder will 
the parts back to their original form to make th: 
properly. Some times he may be able to eliminat: 
though by a cut and weld at some other place. Fror 
it will be seen that the welder is in a position t 
faults of the foundry, but he must exercise great 
precision along with his “hoss sense” and must rem 
his false moves are like those of a surgeon’s, likely) 
failure if the right thing isn’t done at the right time 
Now in regard to cracks that do not reach the 
plate, such as automobile cylinders. I have had the | 
by heating the whole casting to a good red before st is 
weld and letting it cool down in the fire after weldii 4 
casting is a large one, with a small crack, of cours 
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that the whole need not be heated, but care must be e» 
or the heat may cause a break some other place. Drawing 


shows a mistake that I made a while ago, though in this « 
was lack of heat and the crack occurred on cooling. I p: 
charcoal for heating and use brick for some kinds of work 
in some cases ordinary sheet tin does the work well. On 
ders I use about 2 inch space all around and see that th ; 
does not get in the bore. Where threads are exposed | 
up with wet asbestos and band with soft iron wire if possib! 
Another little trick of expansion that is too often overlo 
occurs from failure to keep the weld at a good red all th: g 
through during welding and results in a bend if the end 
free to move. However the explanation is simple, for whe: 
welder starts his weld he has his metal at the highest point S 
expansion and as soon as he proceeds upward the lower pai ‘e 
starts to cool and contract while the upper part is kept at | a 
full expansion point until the weld is complete. Then 3 
ing the last part of the weld or top has the full amount to 
tract while the lower has already contracted a part of th: 3 
dragging the top part together a trifle while it was being | i 
; 
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in, so when cold the top part has a drawing action which caus 

the part to be bent or sprung with the last part of the weld + 

the inside of the bend. Thus: (Greatly exaggerated.) a 
Last summer while doing some work for the Standard 1! | 

at Bayway, N. J., I came across another little kink in stee! 

welding. This particular job was a 30-inch crack 

inch boiler plate on one of the large stills that are used for th: 

new process of “getting more gasoline.” The stills were 

long by 10 ft. diameter, and on top of this I was given to under a 

stand before starting that the test would be first a good hamme' 

ing by two picked “huskies” with 16-lb. malls. Then the cold 

ter pressure of 160 Ibs. was applied and again the boiler ma 

tried their luck. They had the plate already beveled whe 

got there. This was done in the usual way, but the bottom 


on 











WANTED. 
Director of Sales. 


chly experienced in the sale and development of 
oleae welding and cutting apparatus, hydro-carbon 
irners and gases generally. Applicants must be good 
vers, of large experience and able to grow into a posi- 
i the highest responsibility. Applications will be treat- 
vith utmost confidence. Address Corporation, care Weld- 
gineer. 


TO REPAIR SCORED CYLINDERS by the 
r 0 new nickel and ‘silver process, no heating 
required; same pistons and rings used, experience not neces- 
sary; complete outfit $10.00. A big money-making propo- 
sition. New Chemical Process Co., 6 West Ross St., Wilkes- 


Barre, Pa. 





WELDING PHOTOGRAPHS 


We make a SPECIALTY of 
photographing welding jobs 


Chicago Architectural Photographing Co. 
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SWELDING & 
CUTTING 
EQUIPMENTS 


PASSED BY INSURANCE AUTHORITIES, USED IN 
NAVY YARDS AND OTHER IMPORTANT CONCERNS 


Our Equipments are designed by the well known 
rng acre ENGINEER, DR. A. KREBS, 
They will apps il to the people who know what they ought 
to have and what they have been unable to find as yet. 
We hay e it 


GENERAL WELDING AND EQUIPMENT CO. 


107 Mass. Ave. . BOSTON, MASS. 


i Stas aa 














140 So. Dearborn Street Chicago, Illinois 
Welding 


seal U. =a Apparatus 


Cutting ons Decarbonizi Apparatus 


arts and Supplies 
UNITED STATES WELDING CO., Minneapolis, Minn. 











The Right Kind of Welding Rods 


It is not sufficient to order just plain welding rods. 
A special training and knowledge is necessary in 
the manufacture or rods of quality. The ordinary 
local foundry, could not furnish you rods of B-E 
quality. Price is the last thing to consider in pur- 
chasing welding rods. Every welder dreads a fail- 
ure. Be fair to yourself—ask your nearest jobber if 
he can supply B-E welding rods, wires and fluxes. 
If he can’t write us direct. 


BIERMAN-EVERETT FOUNDRY CO. 


41-61 Glorieux St., IRVINGTON, N. J. 


Welding and Cutting 
Apparatus 


Acetylene Generators--Pressure Regulators 


MESSER & CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA. 











M. KEITH DUNHAM 
Consulting Engineer 





50 Church Street, New York City 
Specializing in 
Oxy-Acetylene Apparatus and Use 
Improvement of Equipment Accident Prevention 


Redesigning of Manufactured 
Articles to Meet Welding or Cutting Requirements 


Lowering of 
Operating Costs in Welding or Cutting 








Welding Plants 
: All Purposes 


$25.00 to $250.00 
Liberal Terms If Desired 


Address Department C. 


Bermo Welding Co. 


Omaha, Nebraska, U. S. 

















Welding, Cutting and 


t + 

Superior | Carbon Removing 
Equipment 

Everything that the name implies, 





Welding — Sheet Metal— Lead . Burning, Battery 
Torches; Cutting Torches; Regulators and Gauges; 
Cast Iron, Aluminum, TOBIN, Manganese, Vanadium, 
Norway, Carbon Blocks, Hose, Aluminum Solder, 


FLUXES; Acetylene Generators. 


Write for catalog and monthly price list. Repeat 


orders tell the tale, we get them every day. 


Superior Oxy - Acetylene Machine Co. 


1102 East High Street, Hamilton, Ohio 
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and V was % inch from the bottom of the plate when they 
stopped chipping. Then a part of the crack was heated to a 
dull red and the bottom bent down about a quarter of an inch. 




















Fig. 2. 
This made it look like Fig. 2. This made a reinforcing on the 
inside and I might also mention that I took care of expansion 


or rather contraction by hammering to stretch. But it seems 
that the idea is a good one, as I never saw it before. 





A CORRECTION. 


In the March issue of The Welding Engineer we referred 
to an article on oxy-acetylene welding, published in The 
Travelers Standard, as being misleading and uniformative. 
This was wholly an error on the part of the editor, the 
criticism being intended for another article entirely. The 
article in The Travelers’ Standard was not only well written 
but also reflects the interest which is being taken in the 
subject of welding by big insurance companies. 





TRADE NEWS. 


The Stow Manufacturing Co., Binghamton, N. Y., have issued 
a new bulletin devoted to flexible shafting. This shafting is in 
use ky many welding shops in connection with grinding machines. 
A copy of the bulletin, No. 102-W, will be sent upon request. 





The Hauck Mfg. Co., 140 Livingston street, Brooklyn, N. Y., 
have issued two bulletins which will be of particular interest 
to welders. Bulletin No. 75-W is entitled “Useful Hints for 
Quick Auto Repairs.” It contains a great many illustrations 
and a mass of useful information. Bulletin No. 76-W is en- 
titled “Practical Applications in Machine Shops.” This bulletin 
will be of particular interest to welders handling a variety of 
work. Copies will be sent upon request. 





The Western Welding & Equipment Co., Karpen Bldg., Chi- 
cago, are the new Chicago representatives for the Lincoln Elec- 
tric Co., of Cleveland, manufacturers of arc welding equipment. 
Mr. C. Gale Adams is in charge. 





Mr. Thomas T. Richey, a director and valued employe of The 
Great Lakes Welding Co., Cleveland, was recently killed in the 
collapse of a structure which the company was dismantling. 





Mr. J. L. Wright, formerly a partner in the Commercial Weld- 
ing Co., Commerce, Okla., has purchased an interest in the Mul- 
berry Boiler Works, Mulberry, Kans. 





The corporate name of the Southern Illinois Machine & Foun- 
dry Co., Murphysboro, Ill, has been changed to the Egyptian 
Iron Works. A large increase in business necessitates the build- 
ing of a new foundry building and a car shop, for the manufac- 
ture of complete mining cars, as well as other mining equip- 
ment. 





Augustine Davis, president Davis-Bournonville Co., Jersey City, 
made an address March 16 before 500 employees of the company, 
organized as a club, at a social entertainment at the Masonic 
Temple, Jersey City. 





Classified Ads 


Help Wanted—25c per line, minimum 4 lines 
Jobs Wanted—4 lines free. 

Other Ads—50c per line, minimum 4 lines. 
Count 8 words to line. Add 6 words for keyed 





. April, 1917. 


WELDER WANTED—Oxy-acetylene. 
for misc work. 
M-1, 


Must 
Best man in U. S. please apply 
care of The Welding Engineer. 





Job Wanted—Man experienced as Brazier and 
in small work. No experience in large. 
Will go anywhere. Have been foreman. 
of The Welding Engineer. 


Good 


Address 





Wanted—Salesman to solicit subscriptions to Th 
Engineer, or furnish names of possible readers. Cor 
good. Correspondence confidential. Write Mackenzie. 





Wanted—First-class oxy-acetylene welder for al 
jobbing work, mostly broken coal mining machi: 
as gears, mine locomotive castings, etc., in cast 
and brass. Must be especially good on 
machine work. Man with blacksmith, boiler: 
machinist experience preferred. Steady employment 
work when not otherwise engaged. State age, pay 
and furnish best of references as to capability and 
Address Egyptian Iron Works, Murphysboro, III 


heavy, 





For Sale—Pomona Welding Works, Pomona, (| 
of sunshine, fruit and good roads. Factories, h: 
chinery and autos thicker than flies. A plant doing | 
With or without the building. This is the plac: 
looking for. Address Pomona Welding Works, | 
Cal. 

















STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCU 
LATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, 


of The Welding Engineer, published monthly at 





Chicago, | 





State of Illinois, County of Cook, ss. 

Before me, a Notary Public in and for the state and cou 
aforesaid, personally appeared L. B. MacKenzie, who, having 
duly sworn according to law, deposes and says that he 
editor of The Welding Engineer, and that the following is, to th: 
of his knowledge and belief, a true statement of the owners 
management (and if a daily paper, the circulation), et: ) 
aforesaid publication for the date shown in the above captior 
quired by the Act of August 24, 1912, embodied in 14 
Postal Laws and Regulations, printed on the reverse of this for 
to-wit: 

1. That the names and addresses of the publisher, editor 
aging editor, and business managers are: 

Publisher, The Welding Engineer Publishing Co., 608 S 

orn St. 

Editor, L. B. MacKenzie, 608 S. Dearborn St. 

Managing Editor, none. 

Business Manager, L. B. MacKenzie, 608 S. Dearborn St 

2. That the owners are: (Give names and addresses of indivi 
owners, or, if a corporation, give its name and the names and ad 
dresses of stockholders owning or holding 1 per cent or more o! 
the total amount of stock.) 

L. B. MacKenzie, 608 S. Dearborn St. 

H, L. Patterson, 29 S. La Salle St. 

A. D. Cloud, 110 8S. Dearborn St. 

3. That the known bondholders, mortgagees, and other se 
holders owning or holding 1 per cent or more of total amount 
bonds, mortgages, or other securities are: (If there are no! 
state.) 

None. P 

4. That the two paragraphs next above, giving the names of t 
owners, stockholders, and security holders, if any, contain not on 
the list of stockholders and security holders as they appear t 
the books of the company, but also, in cases where the stockholder 
or security holder appears upon the books of the company as t! 
tee or in any other fiduciary relation, the name of the perso! 
corporation for whom such trustee is acting, is given; also that t' 
said two paragraphs contain statements embracing affiant’s ‘|| 
knowledge and belief as to the circumstances and conditions under 
which stockholders and security holders who do not appear 
the books of the company as trustees, hold stock and securities \" 
a capacity other than that of a bona fide owner; and this affia! 
has no reason to believe that any other person, association, or ©”! 
poration has any interest direct or indirect in the said stocks 
bonds, or other securities than as so stated by him. 









sectio 




















L. B. Mackenz 
Sworn to and subscribed before me this 18th day of April, 191: 
SEAL) 


Hilma A. Hanser 
(My commission expires Dec. 20th, 1919.) 
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Holding Down Boson 
Maintenance and Operating Costs 


Every day new and useful work is found for— 


The Westinghouse Arc Welding Outfit 


This set is now used with very 
gratifying results in practically 
every industry in which steel 
plays a part, including steam and 
electric railroad repair shops, 
steel mills, and many other in- 
dustrial plants. 


The accompanying illustrations 
show only a féw of the many 
practical uses for our set. 


The Westinghouse Arc Welding Method is the 
quickest, the safest and most economical. Let us 
show you actual savings made with this set. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Welded joint 
f Fire Box 
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New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 





Large bevel gear on which two ay 





Four Thermit welds on locomotive frame on the sRoneat Pacific 
Railroad, made without removing the frame from place. 





SSECELEREUEGSGGUURUGUUEOEEEEI 


New crank pin welded in by the Thermit Process. 





Thermit Does the 
Heavy Welding 
and Does It Right 


The Thermit Welding Process 
the only one that is best adapted to 
repairing of heavy sections (see il- 
lustrations). 








Thermit will repair such sections 
quickly and economically. Many 
serious delays have been avoided 
from the use of Thermit Welding 
and saved thousands of dollars in 
time and expense. 


If you have a breakdown 


wire or telephone our nearest office 
and we will proceed at once for 
arranging the shipment of materials 
and send an expert to supervise the 
repair. 


We have an eighty-page pamphlet 
devoted exclusively to this class of 
work, which is known as pamphlet 
No. 1779, and tells how the work is 
executed and how you can do the 
work yourselves. 


Goldschmidt Thermit Co. 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronto, Ont. 
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